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ЫЫЫ! cuo айю 
طلاب العف الأرل الثانوى » شهدت الأعرام الأخيرة طفرات هائلة رمستحدثات‎ Lt y أبناءنا‎ 
تكن لوجية فى د شتى مجالات الحياة ء وكان على المنظرمة التعليمية بجمهورية مصر العربية أن‎ 
التطور الهائل.‎ Шы; Ды تواكي هذه المستحدثات‎ 
على اعجار أن المسهج كائن يلزمه‎ айй! على تطوير‎ vla لذلك حرصت وزارة الترية‎ 
هذه‎ USN yo على‎ pali التجدبد والتحديث ليتوافق مع متغيرات العصر وذلك بهدف إغداد جيل‎ 
өле المستصدثات : بل تكون له القدرة على استندامها فى اجكار ماهو‎ 
دور المتعلم لتخرج به من حيز المتلقى إلى سجال‎ e فى إعداد هذا الككتاب‎ Cael у وقد‎ 
e Aya voa والاستغباط‎ S МЫЛ, قيامه بالبحث والاستقصاء‎ О ЫЛ المتفاعل‎ 
ah الذاتى لر‎ (ш! وذلك لتحقيق‎ s حب المعرفة حنى يصيح فردًا فعالا فى المجتمع‎ ы ду 
وذلك من خلال التنوع فى الأنشطة والمهارات بهدف إغداد جيل‎ a اقتصاديًا وثفافيًا واجتماعيئًا‎ 
. متنوع من الطلاب يخدم الوطن فى كاقة المجالات‎ 
كل فصل‎ aes pe ويتضمن التكتاب أنشطة قردية وجماعية ؛ معملية رتطيقية لتحقيق أهداف‎ 
هن أهداف وما يجب القيام به من أعمال لتحقيق ها‎ giai يقف الطالب على ما‎ om بأنشطة تقويعية‎ 
التدرج‎ у, لم يتم تحقيقه » وقد راعينا فى إعداد هذا الكتاب التسلسل المتطقى لأبواب المنهج‎ 
فى متو ى هذه اللأنشطة مراغاة للفروق الفرذية والساجات والميرل الممنتلقة,‎ 
أبواب تيدأ بعلم الكيمياه‎ He وقد تم عرض هذا المنهج فى شكل نيح متكامل ومترابط فى‎ 
النانو تكنولوجى » ثم توالت‎ Ше: وطبيعته وعلاقته بالعلوم الأخرى + وخاسة الحديث منها مثل‎ 
يليها الكيمياء الحرارية‎ a اعد‎ ЫН, أبواب المنهج مرورًا بالكيمياء الكمية ثم المحاليل والأحماض‎ 
ثم الكيمياء الووية.‎ 
الكتاب بروابط على ينك المعرفة المصرى‎ ы; 
www ekb eg 
مها ماهو فى سياق الموضوعات»ء وعنها ما هو إثرائى لتعميق المعرفة والفهم تشجيعًا لكم‎ 
علن العريد فن البسث والاطلاع.‎ 
ونحن إذ نقدم هذا الكتاب لکم نتمنى أن يحقق ما تصيو إليه رغباتكم ويشبع ميولكم ويلبى‎ 
الغالية الرخام والإزدهار.‎ АМ أن بتحقق‎ cete Sie Led 
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Biology Closely related ta chemistry, Chemistry explains the chemical structure 


of living organisms and the reactions taking place inside their cells. 


There are four basic types of organic molecules necessary to the life of living 
organisms. These molecules аге carbohydrates, proteins, lipids, and nucleic acids 
АП living organisms are madé up of these four molecules, These tour molecules are 


Called the biological macromolecules 


this unit, vou will identity the molecular structure, functions and importance‏ ما 
of these molecules to the living organisms. Fur Hemio, wou will identity the‏ 
chemical processes related to the functions of life,‏ 


In this unit, you will practise some practical and applied activities that help vou 
ta understand the nature, structure and functions of the biological macromolecules 
and the chemical reactions which occur inside the cells. These activities improve 
some أن‎ your skills such as observations, experimentation, measunement, conclusion 
Interpretation, Controlling the variables and so on 
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Learning Outcomes 


By the end of this unit, the student should be able to: 
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By the end of this chapter, you 
should be able to: 


а Darwini ibe cities Sem. which 
the living organ arty Бнк ها‎ moule up ін, 

+ Teche the mienie suue of 
сабята аһа рай, 

^^» Тсінтейтенде iri aiaa 
a Пн. 

= Explain the pole of marcoscchaeides in 
ihe procesies of mancerming iho стетдү 
msie She cells of Bip ogee, 

ж keni rai اعمج‎ lipich 
preci ally. 

ж Paper: sciens hypniheyws and de 

өтетінін Vo vios Bar valid, 


You know that the structure of living organisms 
comes in gradual levels, These levels begin with the 
systems, orgarm, tissues, cells and finally come the 
organelles, 


If we follow up this structural sequence of living 
organisms, we will find that the cells of any living 
organism ane made up of organic and inorganic 
molecules and each of these molecules عا‎ made up of 
atoms as well, 


Inorganic molecules in living organisms such as 
water and salt. often do not contain. carbon atoms. 
While organic molecules such ая carbohydrates, 
lipids, proteins, and nucleic acids are large molecules 
containing. carbon and hydrogen, arid called biological 
macromolecules, 

Terns: 
Сахт 





Figuse 1: босове molecule is one of the biclogical таео еа, 
Use Ше сойтш key attached to figure 2 ti identify the cell areas 
— 
tCarbohydrates-lipids - proteins -and nucleic acids], 





g Hause 


дыдамаа! printin 








Observe figure 3 ta see that carbohydrates, lipids, proteins , and nucleic acids 
are made up of units. Each unit is made up of smaller units. Identify the units from 
which all the four biological macromolecules (carbohydrates, proteins, lipids, and 
nucleic acids) are made up оѓ. 











Biological macromolecules are large-sized organic compounds made up of 
smaller molecules. All these compounds contain the carbon element and they 
ате extremely necessary for the life of living 
organises. 












Most biological macromolecules are 
called. polymers. Polymers are made up of 
the combination of smaller molecules called 
monomers throughout a process called 
polymerization. 


псп wish stuctying the 


| Biochemisiry: ік the science | 
| chemistry nf Iwing organisms. 
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Biological macromolecules are divided into four groups according to their 
molecular structures and the functions they perform. 


Carbohydrates 

Carbohydrates are biological macromolecules made up of smaller molecules 
called monomers. Carbohydrates include sugars, starches and fibres, They are 
symbolised by the formula (СНО), According to this formula, carbohydrates are 
made up of carbon (С), hydrogen ІНІ and oxygen (CH atoms in the ratio 1:2:1. 


Importance of Carbohydrates: 
* Carbohydrates and obtaining energy: Carbohydrates are considered the fast 
and basic resources for obtaining the energy- 


ж Carbohydrates and storing energy: Carbohydrates are used for storing energy 
in living organisms’ bodies until they require it. Plants store carbohydrates in the 
form of starches. On the other hand, the carbohydrates are stored in the human 
body and animal's body in the form of glycogen in the liver and muscles. 

** Carbohydrates and building the cells: Carbohydrates are a basic component 
for some parts af the cell such as cellulose in the root of plant cells. Additionally, 
carbohydrates are also found in cell membranes and in the protoplasm of the 
cell. 


Mnlecntar structure of carbohydrates: 


There are several ways to classify carbohydrates. Some of these classifications 
are based on the molecular structure of these carbohydrates. They сап be divided 
inta: 


= Simple sugars 


ж (t's chemical composition is made up of either one ol sugar Chen 
molecules and called monosaccharides or made up of two l 
; : Р HC H 
molecules of monosaccharides linked together to form a Ж XI 
molecule of disaccharidase , um не 
Monosaccharides are the simplest type of sugars. They are н он 


made only up of one molecule. This molecule is made up of 

à chain ді carbon atoms, Each carbon atom ls connected to “Wim its Соне sine 
oxygen and hydrogen atams in a certain way. The number of (шінеғуазап only, 
carbon atoms in monosaccharides ranges from 3-6 atoms. 


* Examples for monosaccharides are glucose (fig.4), fructose, galactose, and 
тікке. 





+ Disaccharidase 


% Two monosaccharides molecules are linked to each other to form a 
disaccharide molecule. Examples for disaccharidase are sucrose, which is made 
up of a glucose molecule linked to a fructose molecule, lactose which is made 
up of a glucose molecule and a galactose molecule and maltose which is made 
up of wo glucose molecules, 





Figure 3: Sucrose is ome أت‎ disaccharides [obieno сот 


іп general, simple sugars are soluble in water, have à law molecular weight and 
have a sweet taste, 
ж Role of monosaccharides in the processes of transferring energy inside the 
cells of living organisms. 


Living organisms obtain energy stored. in carbohydrates when the glucose 
molecules are oxidised inside the cells imitachandria) and the energy stored in its 
chemical bonds released im the form of a compound called adenosine triphosphate 
(ATP), This compound is transterred into other places in the cell to use the stored 
energy in it for all the vital processes inside the cell. 

Secand: Complex sugars 

Complex sugars are polysaccharides made up of monosaccharides such as 
starch, cellulose and glycogen. Each of them is made up of glucose molecules 
combined with each other, Complex sugars are insoluble in water, have high 
molecular weight, and do not have sweet taste. 





اس | 

H 
er | à S 

| | 3 
o. ^M Lu ^on 
Ж. 
Mesnosaccharide (glucose) 

Figure b: Cermplex sugars ane make up أن‎ ever! mancsaccharides ابر‎ uca vahservation гү! 








Lipids 


Lipids are biological macromolecules made up of carbon, hydrogen and oxygen 
atoms. Lipids are also made up of a large group of heterogeneous compounds such 
as fais, oils, waxes, phospholipids and the derived lipids such as steroids. All these 
compounds are imeoluble іп water, but they dissalve in the nonpolar solvents such 
as benzene агы] carbon tetrachloride, 


Molecular strueture of lipids 

Observe. figure 7 to see that the lipids are 
made up of fatty acids, and glycerol. Glycerol is 
an alcohol containing three hydroxyl groups (ОН), 


Importance of lipids 
+ Lipids and obtaining energy 

However, carbohydrates are а rapid resource 
af energy, The energy obtained from lipids كا‎ more 
than the energy obtained fram the same amount of 





Figure 7: A^ diagram illustzating the 


carbohydrates. The інкіу dies mot begin ta get the LE EE تمتك‎ пі Їз 
energy from the fats stored in it, only in case أت‎ the ] دحلم‎ fnis өлімі 
absence of carbohydrates. 


* Lipids and building the cells = 

Lipids represent about 5%, af the organic materials ڪڪ‎ ——— 
involved in the composition of the living cell, Lipids = ; 
also have an important rale in the structure of cell 
membranes. 


Furthermore, lipids work as a thermal insulator 
іп animals and humans, Due to the favour of lipids, 
organisms can maintain their temperatures in severe TT SS ЕЕЕ 
cold regions. Besides, lipids can work as a protective — Figare & Lipids orm isalating layers 
cover for the surfaces of several plants and animals, жип 
and some of them can work as hormones as steroids, 


Chassificutinn af lipids: 
According to the chemical structure, lipids are classified into: 


Simple lipids 





Simple lipids are formed by the reaction of fatty acids with aleahols. According 
to the saturation degree of the fatty acids and the type of alcohol, simple lipids are 
divided inta: 








db ОШ 

Oils are liquid fats formed by the reaction of 
unsaturated fatty acids with glycerol. Examples fei 
simple lipids are the liquid fats cowering the feathers 
of water birds te prevent water penetrator into their 
bodies, (figure 9. 





de Fats 


Fats differ fram oils in the aspect of being solid |. рлы 





Risks of the takeaway | 
Ready meals, fred food, and many | 
bakeries and sweets contain a type | 
% Wi | uf fat called trans fat that produced | 

"A by hycrogenatian qx vogetalile dile | 
Waxes are made up by the reaction of fatty acids | Frequently eating ef these fats leads to | 
of high molecular weight with monobhydric ный айыда Se 

- / "eO: ШЕНІ. 
alcobols. For example, the waxes covenng the 
desert plant leaves to reduce water lass during 
the transpiration 


substances, Fats are formed by the reaction. of 
the saturated fatty acide with glycerol. 





Figure :لا‎ The wx covering the plant leaves 


ж Complex lipids 


Hydrogen, carbon and oxygen are involved in the structure of complex Тіріге, 
in addition te phosphorus and nitrogen as in phospholipids. 








Phospholipids: 
They are present in cell membranes of animals and plants. They are similar to fat 
molecules in the structure except for the phosphate group PO, and choline which 
replaces the third fatty acid ifigure 11). 
+ Derivative lipids: 
They are lipids derived from both the simple and complex lipids by hydrolysis 
such as cholesterol and some hormones. 





Figure 11: Phospholipids 
btabsereatiem only! 








Safety precautions 
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Activity goal 
eval the presence іні aper un 
dienen iid kirp يداس‎ the 
blue Benedict reagent mures. 
iungit 4% [итин Û зү 
augers! (glucoset 
Acquired skills 


Нүкү, repenmenting, 
cosckatng obering, مام عله‎ 


Materials needed 


Veg beh, laser d іні fle, 
lub rk. ранета ийни, dandi 
кішіні. éxp albumin, denlicoi 
waler, Весела erage, peri, 
Милн. 


Er] Write down your 
opposite tahel: 


іш Conclusion: 


+ Which tube (sl give positive results (turns 


Share your group in this activity. 


=й Fhypothesizing: 
In light of the goal of this activity, which substance (s) 


you have contain a monosaccharide (glucose)? 
т Тез! the validity of your hypothesis: 

Label test tubes 1-4 

Put 2 ml of glucose solution, 
starch solution, egg albumin, and 
distilled. water, respectivelv іп the 
tubes , 

Add 2 ml Benedict's reagent to 

each tube, 
[4] Leave the tubes 


in water bath for 
5 minutes. 





observations іп the 





te orange and which is negate (colour is mat 


changed 


« What is the relation of your results with your hypotheses? 


* What do you conclude from the experiment? m 
* Does the starch colour change by adding Benedict's мәден? Why? .. 


a Which of the previous substances must be avoided by diabetic and obese 


pacients ? .... 


© How can Benedicts reagent be used in the different situations of actual 
life? 











^ № Support your opinion with the results أت‎ the 
sefety precaution experiment then da a report to show vour classmates. 
Procedure: 
Activity goal Hy using iodine solution, detect the presence of 
"нето мере Шата. starch in samples you have. 


some fonde you are taking Note: Some materials such as: Soybeans, macaroni 
by using iodine solution 





filimê Turns blue in and wheat needs grinding. 
ق‎ >= заь Olsereatian: 
Acquired skills Design a table to write down 
ا‎ reine шейн. | the change in iodine colour in 
each case. 
Materials needed 


Samples of inde) MK pesedec 
рға weorh, soybean grains, ucro 


стік, 
online чай and à (зүр , 


mi Classifying: 


In a table, classify the foods you tested into 2 categories according to their content 
ТИШЕ NER сымы „кыз. a و‎ = 











_ Participate your group in this activity. 









“Gately precautions Procedure: 
me Fhypothesizing: 
Activity goal In light af this activity goal, which substance (5) you 


Den] Has ишы ін зав م‎ ; 3 
difcrent samples of нь using. hase етап lipids? 
sudan = 3. mageni | asain soluble 

irs Vids өні tur real كل‎ perire өй 

Яр 


Acquired skills | | 1 Nu 

т espermesiing. | Pi. Test the validity of your hypothesis: 

аең шту, PHP | حم‎ (Cut a small piese of potato, then cut it into smaller 
Materials needed pieces. Put the pieces in а mortor and grind. If you 

Sutin auum, palais, been | need, you can add 2ml of distilled water to facilitate 


Tox. when peer aoa, | grinding. Collect the resulted juice in a test tube and 
amid 4 بكرا‎ шіл. label potato juice. 
` pg Using another mortar, grind bean seeds, and 
repeat the meds peanut seeds. You can add 2 ml distilled water foreach, 
E7] іп а test tube, put 2 ml of what resulted fram bean seeds grinding. In another 
tbe, put 2ml of what resulted from peanut seeds grinding, In a third tube put 2ml 
distilled water. 


2 1 i 3 | Thi | vs | 
Add Iml of sudan -4 stain to each tube sally 
тә Write town your observations in the E 
table: п [me |! 
wè Conclusion: |j | | | 
е Which substance (s) tested contain fats? |y [Peanutseeds | | 
What is the relation of your results with your 4 [Distilled war | 


oe AS 





= Mis: can sedan- indicator be used in the actual lite 
sltuationst 
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Chapt ter 2 17 





By the end of this chapter, you 

should be able ta: 
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Priser, Бриса 
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Tercia, sinirine 
eatery struchim 
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Proteins represent the structural composition 
af all living organisms. All living organisms fram the 
hugest animal to the extremely microscopic one are 
mainly made up of proteins. Protems contribute to the 
biochemical processes preserving the life, 


Importance of proteins 

Proteins are involved in the structure and functions 
af the living cells. They аге one of the basic components 
of cellular membranes. In addition, proteins form the 
muscles, ligaments, tendons, organs, glands, nails, 
hair and а lot of the vital fluids of the body such as 
blood and the lymph. They are necessary for bone 
growth. Furthermore, enzymes. and hormones which 
stimulate amd regulate all the vital processes in the 
body are proteins. Proteins are a basic component af 
chromosomes. 


Spider's ги. hoves, and horns of animals aim bsc alls mide‏ :12 عسو 
pira‏ أت ups‏ 


ж printing House 





Molecular stricture of proteins 
Proteins are complex macromolecules (polymers). They have high molecular 
weight and made up of structural units (monomers! which are amino acids. 


A cecil ef AB нәкірі df тіге ын 

Figure T3: A emadel illustrati: the compasilice of есімен and aari na deieh 
Amina acids 
Amino acids ate the proteins building units. The are organic compounds made 
up af hydrogen, magen carbon and nitrogen atoms. Observe figure 14 to see 
that amino acids are made up of a basic group- the amino group WH, , an acidic 
group- carboxy! group СООН (Those two groups are the functional groups in 
the aming acid), a hydrogen atom and a terminal group R which difters fram an 
amino acid to another. 


H 
Lilie gna NH, — C س‎ же е абай gna! 
ын | асық 
ттин R pum 
Figure 14: General foneula cf an anita acd 


Amino acd awd budlollag of protein 

Proteins are made up of repeated units of amino acids which link with each 
other by peptide bonds. Observe (figure 15). You can observe that these bonds are 
present between the carboxy! group of an amina acid with an amino group of 
another amino acid, with the removal of water due to this combination. 









FT eh been ы 


Figure 1 5:Aming acas ane finked bogether ley peptide bonds ialservatian only) 


» 


By 
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The product of combination of two amine acids is called dipeptide compound and the 
protein chain formed of several amino acids is called polypeptide. When protein 
is being formed, it is not conditional for the combination to occur among similar 
amino acids. This gives extensively wide and various possibilities to form proteins 
depending on types. order and number of amino acids in the chain, About 20 
amino acids participate in building the proteins such as С 
glycine, alanine and valine. 
Log in the internet to 
Classification of proteins identify the rest of amines 
| acids involved in building 
Proteins are classified according to the substances EAN OER 
involved in their structure into: determine the type ol R 
group in each amino acid. | 





Simple proteins 

Simple proteins are made up of the basic units of building protein, Le of amino 
acids only such as albumin present in the leaves and roots of plants and in blood 
plasma of humans. 


Conjngated proteins 
Conjugated proteins are made up of amino acids = 
associated! with other elements such as phosphorus, en le анны ДЫ diis 
iodine and iron. Besides, the nucleic proteins | in oemotic pressure of the 
associated with the nucleic acidsand phosphoproteins | cell. Also, the body retains а 
such as casein-the milk protein- which contains | gê amount of fluids which 
phosphorus, The thyroid protein (thyroxine) which | sealing: жарасы 

Voces 7 id ен іп the feet and dace berause 
contains iodine, while the haemoglobin contains iran. | spain prevents the leaking 


af fluids iram blood vessels 
inte the iens, біз, albumin 
Nucleic acids are biological macromolecules | pressure inside the ceil. 

containing oxygen, hydrogen, carbon, nitrogen and > 
phosphorus . There are two types of nucleic acids: Ribonucleic acid (RNA) and 
Deoxyribonucleic acid (DMA), Nucleic acids are made up of basic units called 
nucleotides which bind together by covalent bonds to farm a polynucleotide ar the 
nucleic acid. 











hucleotides 


Nucleotides are the basic units forming the nucleic acid. Each of them is 
composed of three units illustrated in figure 16. 


* A pentose sugar molecule: There are two © Mm 
basic types af sugar in nucleic а сіс: / 
ai First type: Dieexyribose sugar involved \ QU 


in the composition of DMA. \ j- ені 
Рггагағ тары 
А 


—— 


di Second type: Ribose sugar involved in 
the composition of RNA, 


Ж A phosphate group ‘Figure Vic Crimpasition of a nucleotide | 
It is connected to the carbon atm number 5 of the sugar molecule. 
* A nitrogenous hase 
Nitrogenous bases are: adenine (A), guanine (С), cytosine ІСІ, thymine (T) na 
DNA molecule, and uracil (1/1 is found in RNA molecule instead of thymine. Uracil 
is found in RNA only instead of Thymine іп DNA. Each base is connected to the 


carbon atom number T of the sugar molecule. Nucleic acids differs with respect tà 
the difference of type af pentose sugar and the nitrogenous bases forming them, 





4% Check your skills: 
Observe figure 17 and compare the nitrogenous bases of both DNA and ENA 


{ги 5 fal pease 
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Figure 17: The misecular structure nf DHA апа] REA. 








Imporhince of inielele Hella 

Nucleic acids are carried an the chromosomes 
inside the cell nucheus. They are responsible for 
passing or thue genetic traits from a generatian to 
another when cells divide, DNA carries the genetic 
information responsible far appearing the distinctive 
characteristics of the living organism and organize 
all the vital activities of the cell. 


On ihe other hand, RNA is transcribed. from 
the nucleic аси GAA, then it transhers inta. the 
cytoplasm іп be used by the cell to synthesize 
the proteins responsible for appearing the genetic 
traits, and those responsible for organizing the vital 
activities, 


Bia computer 
ін Geld їй гет атор: 
эстїї» — arriver ها‎ thal 


DNA can be used ip make 
biochips ard using them in 


make computers mach Ester 
ihan rumen devices that 
rely ‘on siconr chaps Also, 
their storage capacity will be 
millions ot times greater than 
Eume devices. 
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, mi Procedure: 


"лү Don Predict: which substance (5) vou have contain 
protein? 
Activily goal Label test tubes 1-4. 
لج مدت‎ toca Зар = Put 2ml of egg albumin solution, starch 
violet In presence of piate solution, sucrose solution and distilled 
Acquired skills water, respectively, in the 4 tubes 





deis EROR — [33 Add 2ml biuret reagent to each tube, 
materials meeded 


Hur платі, جره‎ A aunirî 


iach айк, маспын solution, St ад 


—<=ee™ ЕНСЕ — 
LIT исси ee 


шш سما‎ 





тә Record your abservations in the table above: 
Conclusion and analysis: 


» Which substance (5) gave positive results? Which is negative? 


* Compare between your observations and predictions. 
e What da you conclude from this experiment? 
» What are the actual life situations in which bluret reagent can be used? 





Assessment activity 





The following figure represents the general formula of an amino acid. Examine 
the figure, then answer the following questions: 

= Identify what the numbers 1-4 2 
represent. | 


* Ма аге the numbers that represent 
the functional groups in the amino acid? 


e Which of the previous is differ from 
an amino acid jo another? 


ЕЗ) The mucleotide іп opposite figure 
represents the building unit af: 

a- DNA 

b- ENA 

c- ОМА and RMA 





E] Use the following table to compare between DNA and КМА : 




























By the end of this chapter, vou 
should be able to: 


* (еншің whos mam by wma bal am 
іп Bug paniere alla Harr anu 
шейка) 

а — hhenlifg vekal aie meani Di enzymes , 
the principle, and mechanism بن‎ fair 
ініні 

ж (зіне [һе нікі of irnabngen ion 
cocer dp] oh fhe enzymes 
ixl 

. hoy deg mori of iepa on The 
кетгут acti |мен Қ, 

ж Clarify ihe grandeur of Allah in the 
жилы? wire her ol [king crganissme 
Беіин. 


Biochemical reactions mecessary for — growth, 
repairing damaged tissues, and obtaining energy. take 
place in all living organisms’ bodies, These reactions 
are called metabolism and they continue in all living 
organisms. If they stop working, this leads to death of 
the organism, 


Metabolism 
Metabolism is a group of biochemical processes 
take place inside the cell. In these processes, complex 
and macromolecules are being built fram simple 
molecules and called anabolism. On the other hand, 


some molecules get broken down to extract chemical 
energy stored in it and called catabolism. 


عا يتيروس Алы‏ 





Figune VH A Шакен Пішімі catalcisam ane anabole 


First: Catabolism 

Catabolism is the process of releasing energy stored 
in the chemical bonds present in the molecules such as 
glucose. 





Second; Anabolism 

In the process of anabolism simple molecules are used to build up more complex 
substances throughout a chain of reactions. These reactions consume energy such 
as synthesis of proteins from the amino acids. 


АЛІ the reactions occurring in living organisms require high 
activation energy to take place. To reduce the cell consumption 
to more energy, there should be a catalyst to be sure that the 
chemical reaction occurs rapidly throughout reducing the 
activation energy, This catalyst is the enzymes, 


Figure 19 illustrates the 
consumption of a biochemical 
reaction to the energy in the 
presence and absence of the 
enzyme, 

* Compare the activation 
energy of the reaction in the 
presence and absence of the 
enzyme, 

Enzymes are biological catalysts - 
made up ot large protein Figure 14: Effect of enzvimes on The anergy 
molecules. They speed up the conned ie the pacion 
chemical reactions inside the cell. The enzyme is made up of a combination of a 
great number af amino acids forming a chain or more of polypeptide between each 
other, 


Properties of the enzyme 
Enzymes are similar to the other chemical catalysts. They participate іп 
the reaction without getting affected. In other words, they speed up the 
chemical reactions inside the cells without petting consume. 








e Enzymes are affected by the hydrogen ion concentration (pH) and the 
temperature; 
Ф Enzymes are highly specific than other catalysts, Each enzyme is specialized 


far one reactant substance. This reactant substance is called substrate, and it 
is specialized for one type of reaction or few reactions. 


Ф Enzymes lower the activation energy required to get the reaction started, 








Factors affecting the enzymes action 

There are several factors that affect the speed of enzymes action such as: 
concentration of the enzyme, concentration of substrate, temperature, hydrogen 
ion coacentrayison (рН, and the presence af inhibitors. 


The following is an illustration ta the effect of same of these factors on the 
speed of enzyme action: 


“The relationship between temperature е 
aml enzymes activity ов ENOR 
Figure 20 illustrates the relationship — 

between the activity of two enzymes "^ 

and temperature, Observe the figure and 

identity the following: 04 


ж The temperature at which each 
enzyme starts its activity. 
# The temperature at which the ГИНУ 


maximum activity of each enzyme син .ш «ч 
5 = Нш 1201; The relationship between iiy- 
рреагв. tunes arelongytme activi 


The temperature al which the‏ م 
activity of each enzyme ден stopped.‏ 
ж» The thermal range of each enzymes activity.‏ 


The protein nature of the enzymes makes them extremely sensitive to the 
thermal changes. Erzyrmes activity is determined in a narrow range of temperatures 
comparatively to the ordinary chemical reactions, As you have observed, each 
enzyme has a certain temperature at which the enzyme is mare active. This point is 
called the optimal temperature which ranges between 37 to 40C", 


Тһе enzyme activity gradually lowers, as the temperature raises more than the 
optimal temperature until it reaches a certain temperature Life application 
at which the enzyme activity stops completely due to the тынаре рае ane 
change of its natural composition. куйш E ES d 

On the ather hand, if the temperature lowers below vede "ue 
the optimal temperature, the enzyme activity lowers 





| o Hor can you explain this 
until the enzyme reaches م‎ minimum temperature | iq the fight of your study 


at which the enzyme activity is the least. The enzyme | abou! the properties. of 
activity stops completely at 0 C*, but in case пі raising | eee 
the temperature, the enzyrme gels reactivated once more 





Герта 


і у 





- Power of hydrogen (pli) improving ther skills 






Potential of hydrogen pH is the һе measurement Design amd do 
determining the concentration of hydrogen lon H* in the an experiment io «нт 
solution, It also determines whether the fiquid is acidic, the ейегі of [сике 
basic or neutral. Generally, all the liquids of pH below the hime 5 the 
7 are called acids whereas the liquids of pH above 7 are ipti diras 
called bases or alkalines, While the liquids of pH 7 is 
neutral and it equals the acidity of pure water at 25.C*, 

You can determine pH of any salution using the pH indicators (figure 21). 


هه 


Power of acidic ribe ин ъй Pome ol basi sclubons nonias 


Figure 21: Relarinsben of phi witbrthie mahne of the өгізі 

- pl and the enzymes activity 

You know that the enzymes are protein substances. They contain acidic 
carboxylic groups COOH, and basie amino groups NH,. 50, the enzymes are 
atiected by the changing of pH value, 
Bach enzyme has a pH value working ûl rt with à maximurn efficiency called the opi- 
mal pH. ifthe pH is lower or higher than its optimal pH, the enzyme activity decreased 
until it stops working. For example, pepsin works at low pH. i-e, it is highly acidic 
while trypsin works at high pH. i.e, itis basic. Most enzymes work at neutral pH 7.4. 





ппғуттев wok at pH 


ga 








For more knowledge about this qopic you can refer to the Egyptian 
Knowledge Hank (EKB) through the opposite link. 





Nanihiapharmaceuticals 


Proteins have several vital roles in the human body, The ability of proteins 
to treat a lot of diseases and disorders has been discovered. These biological 
macromolecules have been known as biapharmaceuticals. Like several medicines, 
it is extremely difficult to carry on the medicine directly to the target parts or 
cells in the body. Recently and after the enormous development resulted from the 
nanotechnology, many trials are conducted to carry on the medicine to the infected 
cells in the body by using nanoparasites. These trials af carrying on the medicine to 
the infected cells in the body by using nanoparasites have led to the originating of a 
new field called nanobiopharmaceutics. As a result, the products used in this field 
are called nanobiopharmaceuticals. 


a Carbohydrates: Carbohydrates are biological macromolecules made up of 
several simple molecules (monosaccharides). They include sugars, starches and 
fibres. They also are made up af carbon (C), hydrogen ІН) and oxygen (Ol atoms 
with the ratio 12:1. 








* Lipids: Lipids are biological macromolecules made up of carbon ІСІ, hydrogen 
(Н) and oxygen (0) atoms. They made up of a large group of heterogenenus 
compounds. All lipids are insoluble in water and dissolve in nonpolar solvents 
ashenzene, and carbon tetrachloride 


* Proteins are biological macromolecules made basically up of carbon ІСІ, 
hydrogen ІНІ, oxygen (O and nitrogen (IN) atoms. They have high molecular 
weight and their building units are amino acids. 


* Nucleic acids: Nucleic acids are biological macromolecules, They contain 
hydrogen, oxygen, nitrogen, carbon and phosphorus. They have two types: RNA 
and DNA. They are made up of basic units called nucleotides. 


* Metabolism: Metabolism is a group أت‎ biochemical processes occurring inside 
the cell, During these processes, complex and macromolecules are built up from 
simple molecules, and some other macromolecules are broken down to release 
the chemical energy stored in them. 


* Catabolism: Catabolism is а process in which some macromolecules 
(carbohydrates, proteins and fats; are broken down into simple molecules to 
release the chemical energy stored in them. 


aubolism entyrnes powr of hydrogen (РН) 
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First question: Multiple choice questions: 
From examples of disaccharides: 


A, Glucose Н. Fructose C. Galactose 0, Sucos 
Liquid fats formed by reaction of unsaturated fatty acid with glycerol. 
A; ils B. Бї б. Wies D. Семет! 


Macromolecules contain hydrogen, oxygen, nitrogen, carbon and phosphorous. 


А. Protein H. ирик С. Carbohydr DX. Ман aries 
Building blocks of protein. 
А. Балу acis B. Amine лгі С. Suchen: аси D. Glucose 


Which of the fallowing Is not monomer? 
A. Glucose molecule — B, Amino acid С, — Amucieotide D, Protein 








Which of the following is nat a function of proteins? 


А. Майга arid transmission! аген B8. Contealling the rate of zeaction 
їстї 


С Resistance oi diseases D,  SAcverment of. material insidis and 
злісне сінің 
[1] Which of the following statements is correct? 
A Sume auger ш composed ol Ê كات"‎ is composed of amino acids 
peeveaccharile 
©. Glycerol ts composed of fatty acids Lk. Murlectides ase composed of niclelc 


асігір 
pr] Haw does the enzyme Increase the speed of the chemical reaction? 
А. By lowering the activation energy B, By increasmg the activation energy 


C, — Byreleasing energy С. Ay absorbing energy 


In the chemical reaction, the substrate bind with the enzyme at a region called the: 
م‎ Расинг В. Resulta С, Target D. Artive эйе 


Which of the following biological molecules is consisted of glycerol and fatty 
acids? 
Ас Supari E. Starch С. Lipids D.  Hucleic acids 


Second question: Give reasons: 
[т] The catalysis of protein albumin produces amino acids. only. 


There are millions of protein compounds despite that the number of amino 
acids is limited, 


[3] Some animals can maintain their temperature in severly cold places. 
[4] Sudan-4 stain is used in detecting lipids. 


Monosaccharides are the responsible for the processes of energy transterring 
inside cells of living, organisms. 
Third question: Compare between each of the following: 


[3] DNA and RNA with respect ta pentose sugar and nitrogenous base, 
Simple and complex sugar with respect to difinitions and give an example. 


[3] Anabolism and catabolism. 
Structural questions: 


[3] The following figure illustrates the relationship between the activity of an 


enzyme and temperature: 





Enzyme activity 


i 2 130 40 50 
Temperature 


Temperature at which enzyme activity starts 
Temperature at which the maximal enzyme activity appears 


Temperature at which enzyme activity stops 


The thermal range of enzyme activity. 





Using results in above table, explain the effect of temperature on enzyme activity. 








The cell is the basic unit of all life forms. Some living organisms are made up 
of a single cell, while some others are made up of enormous number of cells. For 
example, the human body is made up of 10.000.000. 000.000 cells, Most cells are 
extremely tiny to the degree that you can only see them by the microscope. 

The cells are specialised! Іп perform certain functions in the plants and animals 
For example, at the time you read these words, the nerve cells in your eyes carry 
messages of what you read tà the brain cells and the muscular cells connected to 
your eyeballs move your eyes across the pape. 

Cells are collected together to form tissues such as the nerve tissue or muscular 
tissue. In turn, the different types of tissues form organs such as the eyes, heart and 
lungs. 

All the cells whether they ane specialised or unicellular organisms share in 
general characteristics. The cell respires, feeds, rids of wastes, grows, reproduces 
(produces similar cells) and finally dies after certain period of time, 

The cells can perform all these functions because they have special structures 
called cell organelles, where each organelle is specialised for performing a certain 
function. 
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By the end of this unit, the lent should AME fo: 
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Unit Two 






Шү the vèd of this chapter, you student 
should be able ке 
* Explain ihe guinche пі the cel 





Pary. 
= Eglin the development of he عب‎ 


сияние: 
= Балабан the robe althe light andl wine 
oA тїтєт in studying: the cell 
& Appreciate the hyi nl cenis іп 
Әзгеметіпі the cells pod teir omre 


| Diversity of cells 


Nou know that all living organisms are characterized 
with common characteristics such as feeding, 
transferring, respiration, excretion, motion, sensation 
and reproduction. Some living organisms are unicellular 
such as bacteria, Amoeba and Paramecium, while most 
of them аге multicellular such as humans, whales, and 
trees. 








Figure 1: A group of varius cela magnified 700 times al their mal size. 
Cell The cell is the tiniest building unit in the 
organism's body capable of carrying out all the functions 
af life. 
Observe the group of cells illustrated in figure T, 
then identity: 
* What are the differences between these cells. in 
regard te the shape and sive? 
= Determine which of these cells is the tiniest and 
which is the biggest. 
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* Accarding to your pointof view, why cells differ fram each oiher in the shape. 


Cells vary in the shape, structure, and size as illustrated 
in figure (1). There is a relationship between the cell shape — Р 
and the functions it performs. The nerve cell (neuron) к CN all тры TE P 
long tò be able to transfer the messages from the spinal PER a ы 
cord present inside the vertebral column into your toes. | nerve cell may reach one 
The muscular cells are characterized by being cylindrical | meter or а lithe moro, 
and long, and accumulate with each other to form muscle | while the biggest coll is 
fibres. The muscular cells can contract and relax to help | (Пе ostrich unfertilised 
the animal move freely, CER. 


























From the scientists which have contributed іп developing the cell theory аге 
sc ientiste: 

He is an English scientist and has the Favour in discovering the cells. In 1665, 
he invented a simple microscope and used it to screen a piece of cork, He found 
that the piece is composed of small boxes, figure 2. He named each box the word 
cell. The term cell is derived from the Latin word cellula which means the cell or 
the small room, 


Antonie Van Leeuwenhoek 

Antonie Van Leeuwenhoek was born in Netherlands in 1932. He spent his life 
as a government employee, Van Leeuwenhoek was amateur to screen objects using 
the lenses. By using these lenses, Van Leeuwenhoek succeeded in making a simple 
microscope with ability tà magnify the objects up to 200 times of their real size. 
He used this microscope for screening different substances such as water of ponds, 
and blood. Van Leeuwenhoek was the first human being to observe the world of 
microscopie organisms and Hong cells. 





Figure 2: Thur draw which Rober Hack rlemorssrated m | 
{тт the гізгі ізіме En the foray үзі coves ol sequencer Figare 1: uni үйе Галис 
spaces аз he эгинин throughout the micrmscope. гине 








Matthias Schleiden 
In 1838, the German schentist Matthais Schleiden deduced that all the plants are 
composed of cells. He stated his conclusion depending on his own researches and 
that of the other previous scientists. 
Theodor Schwann 

In 1839, the German scientist Theodor Schwann deduced that all living 
organisms bodies are composed af cells, Develop.your.skills 

Rudolf virchaw is a German doctor. In SN ? 

Briel the role af sci ; Robert Hook, 

18555, he stated that the cell is the functional | Antonie Van исто, Mathai 
and building unit of all living organisms. | Schleiden, Theodor Schwann аге! 
Additionally, he emphasized that the mew | RudollVirchow in discovering the cells. 
cells are produced only by previous other 
living cells. 








The efforts of previous scientists have resulted in and gave rise to what is known 
by the cell theory. The cell theory is considered the most important basic theory 
іп the modern bialogy. This cell theory is mainly based upon the following three 
principles: 

Ф All living organisms are made up of cells. 

E Cells are the basic functional units for all the living organisms. 

Ф All cells come only irom other pre-existing living cells. 


ы бы سروم‎ 





The progression of biology is thoroughly based upon the development of the 
technologies used in the science field related to the cell science (Cytology), This 
development has leaded to increase the ability of scientists to observe and analyse. 
Among af all the technologies, the microscope was the mest important tool. 


Light Microscope 

The light microscope was the only available tool for the scientists until 1950. 
This microscope depends on the sunlight or artificial light to work, It i characterized 
with its ability to magnify micro = organisms and nanliving things. It is also used for 
screening the composition of large sized objects by slicing them into thin slices that 
allow the light to permeate through. The light microscope could magnify the objects 
1500 times of their actual size according te the magnifying power of the two lenses 
used (objective and ocular lenses). These lenses are made of glass and they can nat 
magnity more than 150%) times because the image will be blurred (unclear). 


32) 









Figure به‎ White Eod celi ae seen by a лит light mitre. The imagi ix 
пынан! ГЕН} pmo ite ac fasi ірін, 


The total magnifving power of the light micrascape can be calculated through 
the following relation: 

Magoilléation x the кердім poner al cular іне > the кішіге power of the chjective hema 

Over years, scientists innovated better methods to observe the samples more 
clearly throughout increasing the contrast (difference) between the different parts of 
the sample. One method nf these contrast methods between the sample parts was 
using the dyes to stain or colour certain parts of the sample ta be clearer. Similarly 
when we screen the white blood cells as illustrated in [figure 41, On the contrary, 
using the dyes involve disadvantages such as they kill the loving samples. There is 
another method te increase the contrast which is done by changing the level af 
light, 


ж Observe: How does the contrast between the three images in figure 5 seem? 





Compare them. 
кайын , - 
in 1950, scientists: started to ame Же electron Life-Skills 
microscope in which а beam of electrons with high- Communication Skills 


speed is used instead of light. These electrons. ane 
controlled by electromagnetic lenses. Objects can be 
magnified 1000.00 times of their actual sizes, 


Lise the references іп 
ahol library عم‎ the 
internet to. write down 
The electron microscope provided a field to | а report. about electron 
clarify the cellular components that had not been | microscopes. Review your 
known betore. It helps to. know more accurate report with your teacher 
details for the structures that had been known | then display it in fromt of 
before because the electron microscopes provide | your classmates to discuss 
high resolution magnified, and highly contrasted it. 
images comparatively to those produced by light 
microscopes, It is related to the shortness of the 
wavelength of the electronic тау comparatively to the light ray. Objects’ images are 





received on a fluorescent screen of on a highly sensitive photographing beard. 


There are two types of electron microscopes: the scanning electron microscape 
used for studying the cell surface, and transmission electron microscope used for 
studying the internal structures of the cells. 


* Observe the image of the white blood cell under the two types of the electron 
micrascapes-scanming апей transmission. 





несіне FICHE ODE micmaci 


Figure 5 : A white blood cell as iboppeen vender the scaniiag electronic microscope [mignilyirgs power 
Leer] a ЭЗГЕН and عد‎ at appear under the سناع سمج‎ electron micrascapse magnifying power creer] sap. 
Compare the now таре in rhe mi cases, 


* Thus, you can see that the development of microscopes increases aur 
knowledge of the science of cell (Ovtolopy) and its related sciences. 
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you will use the compound 


Safety precautions | microscope in several activities. You 
can use it correctly in this activity. 





Activity goal [3] Cut the onion into 4 pieces. 


| microscope | 
ded ref ier tin iin ІНІ Using forceps , separate а part 


etali that сат ret be sn fr | ofr the thin transparent membrane 
ке lining the concave surface of one 





A erkane af the pieces. Put it ûn a water drop placed at the middle 
Lig. ме dmm ما د ع أله‎ i 
wei Pa np ead | а glass slide, then cover it with a coverslip. 
meee ME Examine using the low power objective lens, then 
Materials meeded the high power one of the microscope. Observe the most 


i nen , gl dul, «mi, | superlicial layer of cells. 
P 5 ғ 2 i ү! 
кыры түүн, سما‎ né | Шаға blotter to remove excess water then add a drop 
иел nf iodine at an edge of the coverslip. lodine will diffuse 
throughout the specimen 
pg] Re-examine the specimen using the low, then high power objective lens af 
microscope, Observe the difference, 





m Observation аги] data reconting anc analyzing 


E] Observe : How many cells that you could see using low power objective bens of 
microscope? s — م‎ m 

E] Observe : How many cells that you can see using the high power objective lens? 

pg] Observe : How did onion cells appear using iodine solution instead of water? 

шә Conclusion: 

D] Why is the microscope userl? 
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By tha amd of this chapiar, you should 
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You have learned that the cell is the functional 
and building unir in all living organisms, These cells 
are characterized by their ability to grow, reproduce, 
respond to external stimuli and perform the different 
metabolic processes, 

Think 

* How can a cell perform all these functions? 

* What are the structures present in the cell that 
enable it to perform these functions? 


| Cell Parts 

The cell is basically made up af a protoplasmic mass 
surrounded by the cell membrane. The protoplasm is 
differentiated Into a nucleus and cytoplasm, Cytaplasm 
contains a group of cellular structures called cell 
organelles, 
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First: Cell wall 

Cells of plants, algae, fungi and some bacteria are surrounded by a cell wall besides 
the cell membrane. This wall provides the cells with support and protection. Cell wall is 
characterized with being pitted, li is mainly composed of cellulose fibers, therefore this 
wall allows ihe passage of water and dissolved substances through it easily. 


nnd = 





[Cal walls play an 
| important role in protecting 
| the cella anel makin them 
| resistant to wind and other 
wear factors. These 

walls. provide. the- cell 
with strang support as іп 
| thé perennial trees шей as 
| palmi trees While harhal 
ЕЗІ plants contain cell 
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| walls with Hitle elasticity "ef s 

| that make Меп able صا‎ _** ийним піст 
| maintain their shapes аз „ды 

| they are exposed to spor Figure Bi Call موجلب‎ fibers ما‎ th cell wall of ihe plara coll 


| wind, 


^ : Cell membrane(piasma membrane) 

It is а thin membrane covering the cell and separates its components and 
surrounding medium, This 
membrane perionms a 
basic role in organising the 
passage of substances to 
and from the cell, Besides, 
it prevents the spreading of 
cytoplasm outside the cell. 








Cell membrane is composed of two layers of phospholipids molecules which 
their hydrophilic heads (dissolve easily in water) meet the water medium in and 
aut the cell. While their hydrophobic tails (do mot dissolve) are present inside the 
membrane, figures 9.and 10. 
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Molecules of proteins аге embedded between molecules of these two layers. 
Some af these protein molecules: work as cell identification sites to different 
substances such as nutrients and hormones, While some others work as gates to 
pass the substances to and from the cell. 


Due to the phospholipids forming the cell membrane are a fluid substance, the 
membrane in turn is considered a fluid structure (similar to the oil floating an water 
sudace). The linkage of phospholipids molecules with molecules of cholesteral 
contributes maintaining the cell membrane cohesive and intact. 


Third: Nucleus 

The nucleus is the most obvious organelle in the cell that you can see under 
the microscope. It often has a spherical or oval shape and located іп the middle 
af the cell, Furthermore, it is sumounded by a double membrane called the 
nuclear envelope. The nuclear envelope separates the contents of the nucleus from 
cytoplasm. There are several tim: pores in the nuclear envelope through which the 
substances pass between the nucleus and the cytoplasm, 

The nucleus contains a transparent gelatinous fluid called nucleoplasm. The 
nucleoplasm contains minute tangled threads coiled around themselves. and called 
chromatin. The nucleus also contains another structure called nucleolus (Figure 11). The 
cell nucleus may contain more than а nucleolus, especially in the cells responsible for 
Forming and producing the protein subistances such as enzymes, hormones and so on. 


Auclenhus 
Endoplanic  Muclooplasn 


Nuclear гласе 





Figura 11: Sharir cf thar عنعنم دهم‎ 







Structure of chromosomes $ 

During cell division, chromatin gets changed 
into rod-like structures called chromosomes, | 
figure 12. Chromosome appears in the metaphase K 
of the cell division consists af two threads joined p : 
together at a central part called centromere, Each | © = - 
thread of those two threads is called chromatid, Figure 12: Behaviour أن‎ (Әнкеткітен 
figure 13, Each chromatid is composed of nucleic during cell division 


= vie 


acid DNA coiled around molecules of proteins called histone. ONA carries the 
genetic information that controls the shape and structure of the cell and organises 
the vital activities of the living organism cells. All your body traits are inherited from 
your ancestors amd you inherited them throughout trainstering capies of the stored 
genetic material which is being copied to the new generations during reproduction 





Word meaning — 
Chromosomes were giver this name because they are stained by the bas. dyes and take 
а coloured stain that makes them more clearly seen-during cell division. 





Chromosome is nabconsisiexi 
| ين‎ 2 chrmatices in all phus 
| يت‎ mines except аг its 
| beginning ШІ its metaphase. 
jit becomes consisted пі 
hone chromatid іп anaphase | 
аге tei vasis, amd called | 
ldaughièr chromosome. Al 
jibe heginning ûf each mew 


devision, the genetic material 





Figure (1364 hu cire: ах ренк under tho electron Е] | im duplicated, мэ ich 
билет сей division | chromossme consists of 2 


|chrormaticis.. 


Fourth: Cytoplasm 

Тһе cytoplasm із almost a fluid-like substance present between the cell 
membrane and nucleus. It із mainly composed of water and some organic. and 
inorganic substances: It also contains a network of threads and microtubules that 
acquire the cell à sapport to help it maintain its shape and torn, 1n addition to its work 
às passages to transter the different substances from ane place to another inside the 
cell and is called the cytoskeleton. The cytoplasm also contains a group of various 
structures known as cell organelles. Some of these organelles are not surrounded 
by a membrane and called non-membrameus organelles such as ribosomes and 
centrosome, While some other organelles are surrounded by a membrane and 
called membranous organelles such as endoplasmic reticulum, Golgi apparatus, 
mitochondria, lysosomes vacuoles, and plaids: 











Ф Ribiasomies 

Ribosomes are raund-shaped arganelles that synthesize protein іп the cell. 
Same of them аге present in the cytoplasm (single or in clusters) where the protein is 
produced and directly released in the cytoplasm. The cell uses it in its vital processes 
such as growth, regeneration, and so on, While most ribosomes are attached to the 
outer surface of the endoplasmic reticulum and produce the proteins transferred by 
endoplasmic reticulum to the outside of the cell (such as enzymes) after entering 
some changes to it. 


22% Centrosume 
Animal and some fungi cells [except for nerve cells-neurans] contain two tiny 
particles called centrioles, They аге located near the nucleus in a region of the 


cytoplasm. This region is called centrosome. тєн чы 
















The centrosome is not present in the plant and some 
fungl cells. These celle contain a region af cytoplasm to 
conduct the same functions instead. Each centriole is 
campased of nine groups of microtubules ordered іп 
triples in a spherical shape, figure 14, 

The centrosome plays an important role during cell 
division where the spindle filaments extend between 
the centrioles present at each pole of the cell, The 
centrosome also plays an important role in forming the 
flagella and cilia. 


@ Endoplasmic reticulum: 

The endoplasmic reticulum is à network of membranous canaliculi that extends 
in all cytoplasm. 1t is attached ta the nuclear envelope and cell membrane. So it 
forms an intemal transferring system that benefits in transferring the substances from 
a рап to another inside the cell and so transferring. the substances between the 
nucleus and the cytoplasm. 


# There are two types af the endoplasmic reticulum 


There is a rough endoplasmic reticulum and smooth | smooth endoplasmic 
endoplasmic reticulum. The rough endoplasmic reticulum | téticulum increases 
is characterized by the presence of a large number of наала? да 
ribosomes on its surfaces. Ir is specialized in synthesising | хани bur ed 
prateinsinthe cell, making changes on the protein produced | increases in cells of 
by the ribosomes, агы] making new membranes in the cell.. | stomach linig and 
As for the smooth endoplasmic reticulum, the ribosomes | | endocrine glands Explain 
ате absent from it. 1t is specialized іп synthesising lipids, | this im the light al your 
transforming glucose into glycogen, and modifying the | Sty endoplasmic 
nature of some toxic chemicals іп the cell to reduce йе | "erum funcione 
harmful effects. 
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Figure (13t Endoplasmic reticulum. 


Golgi apparatus is a series of flat membrane- 
bound sacs, The numbers of Golgi apparatus differ 
іп the cell according to the cells secretion a. 
Golgi apparatus le specialised for receiving the 
molecules of substances secreted by hie encopnlasmic | who described it for the fira 
reticulum across а group of transporting vesicles. | time їп 1598. This organelle is. 
Then, it classifies and modifies these vesicles and كسس ميا‎ qi دم‎ кар 
distributes them into the places where they are used. | СӘНІ apperatus. 11 зао live 
in the cell. Golgi apparatus may also pack them ictyosomes in. plants and. 
inside secreting vesicles called lysosomes, that move зве t 
forward to the cell membrane as the cell dismisses Н 
to cutside as secretory products, 
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Figure Tei Gola apparatus 








yamane 
Lysosomes are small, round, membranous 5: deem celi 
vesicles formed by Golgi bodies. They contain 
a group of digestme enzymes. Lysosomes’ 
function is to rid of worn amd senile cells and 
organelles which no longer have benefits. 
Furthermore, lysosomes digest the large 
molecules of nutrients engulfed by the cell 
and change them into structurally. simpler 
substances to enable the cell ta benefit from 
them. For example, white blood cells use 
the digestive enzymes present inside the 
lysosomes to digest and destray the pathogens 
which invade the cell, figure 17. 
The cell 15 not affected. by the lysosome 
enzymes because these enzymes are 
surrounded by a membrane | isolating them 
fram the cell components. 
Mitochondria 





Бар |171: The rodar af Pyscrmes іп digesting the 
diego ingi white Blood calis 







you сап refer 1o the Eevptian SE 322 E i 
Bank (ERB) through the opposite li nk. 





the inner membrane 


Mitochondria are sac-like membranous емеді lis 5 1 
wall consists of two membranes. A group of folds known «крек чин 
as cristae extends from the inner membrane inte its matrix cd al 
p iB | ; sen Dons the efficiency of 
figure 18, These cristae work on increasing the surface on сансан increase 
which the chemical reactions producing the energy. take or decrease? Explain, 
place, Mitochondria are considered te main storehouse 
for the respiratory enzymes in the cell. They ате also considered a storehouse for other 
substances necessary to store energy resulting from respiration (due to the oxidation of 
the nutrients, especially glucose}. The energy resulting from respiration is stored in the 
fom أن‎ a chemical compound called adenosine triphosphate LATP fram which the cell 
can extract ener сете mone, 








LIEU татты 


Figure {LEE Matuchorelman 





% Yacuoles 


Тһе vacuoles are sac-like membranous sacs (similar to bubbles filled with a 
liquid |. They store water, nutrients, and the wastes of the cell until it gets rid of such 
wastes, The vacuoles are small and large in number іп animal cells while they are 
collected! in ane big vacuole or more in the plant cells. 


Ф» Plastids 


The plastids are various shaped membranous organelles present in plant cells 
only, There are three types of plastids that differ from each other in regard to the 
pigment present in each type: 

a White plastids or Lewcoplasts: They are plastids that don't contain any type 
пі pigments, They work as centers for storing starches. Furthermore, they can be 
present in the roots of sweet potatoes, stems of potatoes and the internal leaves 


of cabbage, 


* Chromoplasts: They are plastids that contain carotenoids which their colours 
varies between red, yellow and orange, This type extensively spread in the petals 
of flowers, fruits and іп the roots of some plants such as rapeseed 


+ Chloroplasts: They are present іп the leaves and stems of hment | 
green plants, They contain the ghloriphyti that transforms | the cotum ef ihe pt 
the light energy of the sun into chemical energy in the formi | мг темесі to the 
of glucose throughout photosynthesis. Chloroplasts are | chromoplasts ағ in the 
composed of a double envelope surrounds a matrix called | petals of the flowers o the 
the stroma. The stroma contains layers of disc-shaped, | prasence taf seme colaared 
compact structures known as thylakoids which each group | Pigments іп cytoplasm as 
of them forms what's known by granum, (Figure 131. | їп beet and roselle 
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Safety precautions 


At 


Activity goal 
Comparing the part and теті 
сік, 


Acquired skills 
Working іп a ікті «ізетін 
اام فاصوا‎ ортаны, nerunding 
amd analyzing аҝа. Conching 
,ideiigninj experiments. 

Materials needed 
Glass жаз, Elie piiri leases, 
force. deoppes, water , prepared 
side єй Frangm cheek oelh, 
compaurkd light microscope . 


























Cooperate with your colleagues in the group to 


| perform this activity amd discuss them about the 


observation the have reached. Explain апа compare 


| the results with that of 2 other groups. Participate in 


expressing an opimon during the group discussion 
that occur under the supervision and guidance of your 
teacher. 


Procedure: 





Use forceps to separate a young leaf fram the tip of 
Elodea plant and put it on a drop of water places оп а 
glass slide. Cover with a coverslip. 


| Examine the leaf by the low power objective lens 


(4x) oF the microscape, then by the medium power 


one (10x). Observe the superticial layer of leaf cells . 
Draw some cells you saw. Label its different structures . 


[3] Examine the specimen using the high power objective lens (40x). What are the 
cellular structures you observed now? Draw these structures inside the cells that 
have already drawn and label them د‎ 


ІШ Repeat the steps 1 2-4) with the prepared slide of human check celis. 


me Observing and diagrammatic drawing: 


Plant celi 








Animal cell 





m Recording and analyzing data: 
[1] Record the common and different structures you observed іп both the cell af 
Elodea plant and the cell of human's check in the following table: 





E] What 15 the cause of plant leaf colouration by green colour? 


(3] How can you make the structures observed in the plant leaf cells more visible? 


سه فة ТЕТТЕ‏ ن قن йа йош‏ فف اة damd‏ فة فن فة فده d ba md таштай‏ فف bd d d d‏ كط adaa‏ وة йа йа eee‏ اة ف à‏ فس d‏ فخت a À‏ ففف €———————— قاع i‏ قاف d‏ ف کک ن نقح 


141 What are the organelles vou expected to see, but did not appear at examination? 
Explain the reason, 


ELLE‏ ت و ل ا تم جز ن وت وز بز ت نانز لض ية نز سب PEE SY Soe‏ زير 


a Conclusion 
What do you conclude from this activity? 


m—€———————————————————————————————————ÓM— 











Safety precautions 


та 


Activity goal 


Designing à mantel ilasirotes сы! | 





mirelia 





Procedure: 
Activity skills | pg] Bring à water filled glass dish . 
Hag , Aali, онт Воо, Ы 
| pg] Add a suitable amount of vegetable ail till cover 


water surface . 
Materials needed |7 | | ы 
Margen сы) ‚| Er] Dispense а litthe of the fine sawdust on the oil layer 
and fine кли. | turface. 





me Observation and data recording and analyzing: 
13] Observe : What will happen to ail after pouring it on water surface? 


E] Observe : What will happen to sawdust after its dispersing on oil surface?. 2... 


7$] Analogy : Whow what each af water, oil , and sawdust represents in structure 
of cell membrane? 


Conclusion:‏ هس 
What do you conclude from this activity?‏ 








| Safely precautions ) Procedure; 


Ў] Lise the pincers to cut the electric wire into equal 


pieces (about 30 cm each? . 


Ses e. 
[менү a йш] ê jhe 
сіннтюеінте: езіп, troi pons nen nal = —— 
тиет = 
Acquired skills - —— | 
Maiin namina working, ie 
tial 19 д "m 3 
Materials needed г ча - 


k 1 " " 
ir ar ا‎ | pg] Roll the wire around the metallic stalk to get a spiral 


T шо queces |мінұны аға 
metallic salk - shaped wire, 








[3] Fix the metallic wire upon the disc-shaped magnetic 
pieces, 
. What does each spiral piece of wire represent? 
* What does the magnetic piece represent? 
[3] What is the difference between the 2 figures (Арапа (B): 
. [AT ... 
ІН) 


= Are the chromosomes equal in size? 


ІШ Design another activity shows the 
chromosomes using wood or cardboard as 
in the apposite figure 






» Are the chromosomes equal in size? (^i 


* What does |Р mean having а heterazygous 
pair pf chreonmcsogeonmes іп the арповйе 
figure? 


. What do you conclude fram this activity? 








Assessment activity 
py] Study the following figure, then answer the following questions: 
* The figure illustrates the structure of j 
* Write down the name of numbered parts: 

1: 
21; 


• What is the function of this organelle? .... 





11 Examine the fol bowing figures, then answer the following تجا نيك ريق‎ 





a Specify the type of cells? Ac uc.) Br 

a Мате the following numbered parts: 

I: 2: ‚3: 4: 
5; 6: M a: 
ч: ‚10: 


happen when the organele no, 2 is removed‏ ها Wha do you expect‏ »ع 
from the cell ? Explain‏ 








ІҢ іп light of the study of the distinguishing characteristics of both prokaryotic and 
eukaryotic cells: in front of you a picture of a microorganism 
that live in the human alimentary canal Specify the type of the 
cell of this organism , prokaryotic or eukaryotic ” Explain. 


———————————————————————— ةة صت وإ ةا اة ست و ا > 





——(AA—————————————————— 


m The following table shows some information. about three different cells. 
Determine whether each cell is prokaryotic or eukaryotic. Hf ans of them is eukaryotic, 
determine whether it is plant or animal cell, Give an explanation for the decision 
taken in each case, with each cell. 


حت محم محم كك 
س | toa | ке | көз‏ | 
же”‏ | ست | [же | же‏ 


e. КС eid ORS с шылы ыы. 
өара Se шшш ИРЕ 
=: APO iudei дад dé i шысы дырады ыды аН 





































By عه‎ end ofthis chapter, you should 
ba aiu Ta 


&  Aenühy the бера lelê in 
Ee multicolor ling organs 


= Denyse the functions id thi а 
sum. 






Mosi living organisms are composed of several 
cells. But, are these cells irregular or disordered? Does 
each of them work separately fram the other? 

Organization of Living Organisms 
. Cells are specialized in their functions, so they are 
present in types but nat ane. Each group of specialized 
cells organize to form what is known as à tissue. For 
example, the heart muscular cells which organize with 
each other to form the muscular tissue of the heart wall, 


























| the cells forming the tissue were symenetrical with 
each others in the shape, structure. and function, then 
the tissue із called a simple tissue. 

But, if the tissue is Composed of mare than а type 
af cells, then it is called a compound tissue, Types af 
tissues vary and Contrast іп regard to the difference and 
diversity af living organisms and so are the activities and 
the vital functions conducted by the tissues, We will 


identify the most common types of tissues in animals and plants in the following. In 
most living organisms the tissues organize with each other in groups called organs. 
Each organ is а group of tissues working harmaonly to perform certain functions. 
Such tissues and organs are present in plants and animals. For example, the heart, 
figure 21, Is an organ in the multicellular organisms such as humans. It is mainly 
composed of a heart muscular tissue, merce, and connective tissue. Heart muscles, 
nerves and connective tissue collaborate together in their work to pump the blood 
from the heart to all bord parts. 

The group of organs working together form what is known as the system, The 
hear, blood and blood vessles form the circulatory system of humans, figure 22. 
Systems organise and integrate together to form the whole body of the organism, The 
human body is composed af the integration of several systems besides the circulatory 
system such as skeletal system, muscular system, nervous system, digestive system, 
respiratory system, excretory system , reproductive system and so on. 


Plant Tissues 


Plant tissues vary into simple and compound tissues. 


First: Simple tissues 

There are three types of simple tissues: 
Parenchyma tissue: The cells of parenchyma 
tiges are oval or round shaped. Their walls are 
salt and elastic and contain spaces among Them 
for aeralion, The parenchyma tissue contains 
chloroplasts, chromoplasts, or leucoplasts. 
Farenchyma cell contains one big vacuole or 
mare filled with water and mineral salts. The 
parenchyma tissue performs several functions 
such as photosynihesis, storing nutrients such as 
starch, and it is responsible for aeration, 


Collenchyma tissue: The collenchyma tissue is a 
soft tissue. It is a living tissue and its cells are 
somewhat rectangular-shaped cells. Its walls are 
irregularly thickened with cellulose. This tissue 
helps in supporting the plants by acquiring them 
the elasticity needed 

Sclerenchyma tissue: The sclerenchyma tissue is 
a salid tissue. It is a non-living tissue, The cells of 
these tissues are thickened by a substance called 
lignin, in addition te cellulose, It. alse strengthen 
and support the plants and acquiring them the 
elasticity and hardness needed, 


Î Go runner | 





































Secomd Complex tissues 
Examples of complex tissues in the plants are vascular tissues the conductive 
tissue. They are divided into two types; xylem and phloem. Their function is the 
transport (conduct) in the plants, 
* The tollowiing link in the Egyptian Knowledge Bank ГЕКЕ) illustrate Siete sue 
the structure and function of Xylem tissue ع‎ ет, 
Phloem tissue жын 
* The following link in the Egyptian Knowledge Bank (ЕКВ illustrate ылаң 
the structure and function of Phlaem tissue TAH 














Animal tissues can be differentiated into four basic types. Each of them matches 
with the function it performs: 

First: Epithelial tissues: They are the tissues that cover the outer surface of the 
Боду ar line-up the body's internal cavities, The epithelial tissue is composed of a 
great number of closely adjacent cells connected by little interstitial substance 


ivt rris iS two basic types wilh respect to the 
structure: 


Its cells are organized in one layer, figure 26, the example of this tissue are: 
Simple squamous tissue + W is composed of one layer of flattend cells as in the 
endothelium of blood capillaries and the walls the alveoli in the lungs. 

Simple cuboidal tissue: Н is composed of one layer of cuboidal cells as in the lining 
af kidneys! tubules. 

Simple columnar tissue: It is composed of one layer of columnar cells as in the 
lining of the stomach агы the intestines. 
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Figure [dk Examples of simple epithelial terse 
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@ stratified or compound epithelial issue: 
Ws cells are organized in several layers, figure 27, its 
examples are: 
Stratified suarum tissar: It i$ made up of several layers of cam- таш 
paci cells above each others. The surface layer of this tissue ік Figure 75 ашыш 
squamous as in the skin epidermis. ren 
The epithelial tissue performs different functions with respect to its site such as: 
* Absorbs water and digested food as in the lining af the digestive canal. 
* Protects the celle which it covers (rom drought and pathogens as in the skin epidermis, 
a Secretes the mucus that makes the cavities it covers smooth as іп the digestive 
canal and the trachea, 
The connective tissues are made up of somewhat distant cells that immersed 
іп ап intercellular substance that may be fluid, semi-solid, ar solid (figure 281. 
Accordingly, they are divided into three groupe: 
A Connective tissue proper = It is the most widely spread type. It gathers between 
being fairly solid and quite elastic. The main function af this tissue is to bind the 
different tissues and systems of the body with each other. This type is present under 
the skin and in the mesentries. 
di Skeletal connective tissue: It includes the bones and cartilages. It contains a 


solid intercellular substance in which calcium precipitates in case of the bones. Its 
basic function is the supporting of the body. 


d Vascular connective tissue ؟‎ It includes the blood and lymph. It contains à 
fliud intercellular substance. Its basic function is to transport digested food and 


excretory substances, 
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Figure Ee Examples of connective tissues 
Third: Muscular tissues: 

The cells of this tissue are known as muscular cells ar muscle fibers. They 
differentiate from the rest of body cells with their abilities of contraction. and 
relaxation, This helps the organism to move, There are three types of muscular 
lissures; 


% Smooth muscles: 


— They are composed of unstriated involuntary muscle fibers. They are present in the 
walls of viscera such as the wall of digestive canal, urinary bludder and blood vessels. 











di Skeletal muscles: 
They are compased of striated voluntary muscle 
fibers. They are usually connected with the skeleton, =“ 
such as muscles of arms, legs and trunk. ме 1291: Smooth muscis: tress 


@ Cardiac muscles: 

They are composed of striated Involuntary muscle 
fibers and present in the heart wall only. They contain — 5 
special parts called intercalated discs that bind thé figure عوت‎ Әкімді muscle Flies 
muscle fibers together and make the heart beats in a 
rhythmic way asa functional unit 


* The following link in the Egyptian 
Knowledge Bank (ЕКЕ) illustrate the ها‎ 3 


» 5 - a Fi 
structure and function of muscular tissues 


Fourth: Nervous tissues: 

The cells of nervous tissues specialize in receiving sensory stimuli whether they 
are internal or external the body and connect them to the brain and the spinal cord, 
then transmitting the motor impulses from one of them to effector organs (muscles 
or glands}, 








Figure (31 с Cardiac muscle fibres 












For more knowledge about this topie Ма 
you can refer to thé Egyptian Krowledze 
Bank (ERB) through the opposite link. 


Recently, scientists have discovered that there is a type أن‎ cells has the ability tà 
form any other type of specialized cells such as muscle cells, liver cells, nerve cells 
and skin cells, This can be done according to specific enviredamenil. treatments at 
the laboratory. These cells are called stem cells. These О y 
cells are formed during the early stage of forming the 
embryo. As а result, scientists and doctors are hoping 
tb use such cells to treat а group af intractable diseases 
such as using these celis to praduce dopamine used 
to treat those suffering from Parkinson disease or lû 
transplant stem cells to give cardiac muscle celle as 
compensation about the damaged cardiac muscles 
in heart patients or getting cells producing the insulin 





hormone as a compensation about the decrease | Embryo celle in the early growth 
of secreting this hormone by pancreas for diahetes stages 
patients and other diseases. 


Biggs. 
Жу. 
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& Cell fractionation 

Technology of cell fractionation is one of the modern 
technologies used to study each type of different cells 
farming а certain tissue. Studying the different organelles 
forming one type أن‎ cells includes studying the site of 
these organelles, their functions and their components, 
Cell fractionation technology benefits іп studying, the 
cellular molecules such as biological macromolecules 
like enzymes. Furthermore, studying biological processes 
occurring inside the cell. 


The Cell fractionation technology depends upon 
using ultracentrifuge apparatuses to separate cell 
organelles at different speeds depending on the different 
densities of these organelles, 


* Cell theory: |! states that the cell is the basic functional unit of all living 
organisms. Organisms are composed of cells and these cells may he single ar in 
groups. All the cells originate from pre - existing cells. 

* Parenchyma tissue: |! is a tissue made up of irregular sheped cells with thin 
walls. It periorms several functions such as photosynthesis, storing nutrients such 
as starch, and aeration. 





=. 
Ыта! fuge 


= Collenchyma tissue: lt is a living tissue and its cells are somewhat rectangular- 
shaped. Ir has thickened, irregular walls uncovered with legnin. 

* The sclerenchyma tissue: It js а tissue strengthening and supporting the plants 
and protecting the internal tissues, 

* Epithelial tissue: It iza tissue covering the surface of the body from the outside 
to protect it from extemal stimuli such as temperature, drought, and pathogens. 
a Connective tissue: The cells of this tissue are somewhat distant and present in 
fluid, semisolid, or solid intercellular substance, 


a Muscular Нввше: lis cells are known as muscle cells or muscular fibers. В is 
distinguished from all the body cells with its ability to contract and relax. 

* Nervous tissue: Its cells are specialized in receiving the sensory stimuli. 

* Chromosome: It's a structure appearing in the metaphase of cell division, It is 
composed of two filaments each of them called chromatid. They are connected 
at a central part called centromere. 








Concept Map of Chapter Two 
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Procedure: 
| Safety precautions ^ pn Microscopically examine a group of slides that yaur 
Р teacher will give ynu. 
5 Compare these slides with the following figures, then 
Activity goal answer the following questions. 
isie d. fillers Муран ات‎ 
plani and animal lines, 
Acquired skills 
"Dbwerving: , عا اعد‎ drawing . 
serre and analyzing data 
Materials needed 
Peeguirea] ches cb nina; plant aed 


animal: His , міні Compoural 





Slide no. (3) Slide na. (4) 
Specity the types قم‎ tissues in the slide noi 1) 
А» 


Mention the types of tissues shown іп slides (2), (39, (4) and (51 
* Sikieni. (i 
* Slide nû. Û3 

= Slide no. (4: 

= Slide по, (5X: 








Assessment ах Пату 


Тһе following figure illustrates the histological structure of а section іп kidney. 
In light of study of distinguishing characteristics of animal tissues, specify the types 
of tissues that referred to in this section. 





= Thre type af tissue (A): 

= The type of tissue ІНІ: 

pg] The following flgures show 3 types of plant tissues , Examine these tissues, then 
answer the following questions: 





ИТҮ 





e (Mention the name of each tissue af them. 


* identify the typeof the precipelated material on the walls of the tissue 
cells ІН) and (C). 








First question: Give the scientific term for each of the following: 
А micrascape, its magnification power reaches t 1500 times at maximum. 


Lg] ^ tissue covers body surface extemally and lines body cavities internally. 
Tissues that their cedi аге specialized in recetving the different external stimuli. 
Muscles compose of striabesd muscle Abres ani فل‎ rest under the will m thelr work. 


1 A time куштй oF ome hype al cel i 
{ 


) 
! 
) 
) 
) 
) 
) 
! 


[a] Parts al muscular tissue cof the heart that make: it pulses as a functional unit. { 

[3] Cellular structanes nes рсете for ніл synthesis. d 

[т] Cellular structisnes responsitsle far energy: production im the cell, | 

Minute interlaced filaments that ame tightly coll around themselves. ancl change inta 
chronmicsomes coring cell division, | 1 


Second question: Choose the correct answer: 

[т] Chloroplastids in the plant cell is concerned with: 

A.  qperonningpholasynthesis B. soring energy Û storing excess food D, seeing protein 
plasma membrane consists of : 


A cone layer of phospholipids B. ^ teoclayers of phospholipids 

С. qw layer af cellule [Dk тәп layers of chitin 

ПІ The small particles that found on the outer surface of rough endoplasmic 
reticulum are the... 

А. cenone ll — ribosomes Г. eytaplasm С. plastids 


[3 الف‎ the following organisms аге faund in the animal all except: 
А. тетігінде lk mitochondria С. gelgiappasans D. | chionaplastids 


F| The tissue responsible for transporting water and salts from the root to leaves is 
the : 





А. күп E: phloem С, parenchya П, collenchyma 


Third question: Compare between each pair of the following: 
Light and electron microscapes 
Cell membrane and cell wall. 








Fourth question : Give reasons for each of the following: 

Naming skeletal muscles by this name. 

Epithelial tissues cover bady surface externally, 

^3] lysosomes can decompease the senile and worn arganedls. 

fT] Golgi bodies are abundant in glandular cells. 

Plant cells have a difinit shape 

Plasma membrane has an important role in the cell, 

| Plant cells can perform photosynthesis, whereas animal cells can not do this 
process! 

Fifth question: Mention the role played by each of the following scientists in 

discovering the cell: 
| Robert Hooke. |і Schleiden. |3) Schwann, — [a] Virchow. 





Sixth question: Mention the function of each organelle of the following: 
Miscellaneous questions: 

Mention the main principles of cell theory? 

3] Write down the name of 2 cellular organelles and their function. 














We have blue, brown, green and gray eyes. Also, we have hair of different 
colours - black, brown and blonde. We see the ornamental sparrows with green, 
blue and yellow feathers. From. where all these colours of living organisms come? 
How da these characteristics transmit from parents to their offspring? 


The ancient prevailing belief before mendel s experiments was that these colours 
are produced bw the colours mixing theory. It is believed that the hybridization 
between two parrots, one with vellow feathers and the other with blue ones, will 
produce parrots with green feathers, 


Recently, after discovering the chromosomes and the traits they carry on, the 
concept of traits inheritance has been changed and becomes obedient to laws and 
mechanisms which control the transmission of traits from a generation to another 
generation. The prediction of traits appearance in the producer individuals becomes 
more accurate and this helped in the prediction of genetic disorders In the offspring 
This aggrandizes the importance of the medical examinations before mariage to 
avoid the transmission of genetic diseases to offspring. 


* Information about the topic of taheritance of Tras WE 


Time Management: 
Tü abt herve пант heen ШЇ ily ШІП, yiia Нізгій IE 


= Mage vous nme bones practical ara! Писна! Huy seach acd 
peni 





ipai iibri 


патина 
= ита, moont thi rau На لت‎ yon итен study ahr = the [mh way fo 


WES Pour leaning 





Learning Outcomes 
By the end of this unit the student should be able to: 

























LI spin Ihe rham henry a E spain rode nl ses Oh an gin determinatinn 
a Ty who а аги Enc Пн karyotype = PO AHE fie! e-ki] am] xs 
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ж Ена how Blk гіне are Mhail in humana 
= Explain bowe rhesim factor |н туры і 
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ac Inheritance and Genetic Dis 
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By the end пі this chapter, you 

Should be able to: 

ж [xplain the cheoneosome meon 

a Qip he таан rimê the 
chromeenme sul gene. 

* lay whar js mast Бү thir katel 
in human. 

* — nons Ihe number al c acanna: in 
some [nang orgenivrm. 

а Compare Батын the karyceype w the 
male acid female humans. 

т” Explain the meanieg cé the паде 

Veris теімі ін masan Es ктп (элїї. 


From а long time аро, man searches about how do 
genetic traits transmit across the successive generations 
and the causes of similarities and differences in genetic 
traits. 

At the beginning of the twentieth century, scientists 
discovered that genetic information are cared on the 
chromosomes which lead to the appearance of traits in 
all living organisms. 

The chromosome: are located inside the nucleus 
ofeach cell. They are found in homologous pairs in the 


somatic cells, 


The following figure illustrates the chromosomes іп 
cells af humans pancreas and white blood cells, 





Етін ul parnm For shere emra vd а صم‎ паны: ңі 





Vire Мізткі суй. The choses at p yhte blond сей 
Rave [15 Dilfepenl cells ard chrosmiscemes. 


ai nsraat panting Co 


We can photograph the chromosomes when they 
аге іп the clearest farm using the microscope, then be 
demarcated and classified into homologous pairs. 





| кінсытинызтчң ane шаны! in 


fermigis pairs. Their ruri 

After that, they arranged descendingly according ін celis of the living organien 

to their size, To facilitate carrying out of this task, | rent express thee deg لت‎ ін 
chromosomes can be coloured with different colours. var emen диг جلا‎ sizes 


The descending arrangement ОҒ chromosomes 
according to their size and numerating them are called the karyotype, 


The following figures illustrate the karyotype of bath the human male and 
female. 


Observe and identify: 





(gue Qi Kaeyuty pee أت‎ a human тїнє! | Figure (3 Karyotype oí a human тае) 
* How тапу pairs of chromosomes in both Karvotypes of the male and female? 
* What is the difference between the Karyotype of both the male and female? 


Number of chromosomes 

The number of chromosomes in living organisms differs from а species to 
another, bur itis constant in the individuals of the same species. Somatic (body) 
cells contain two sets of homologous chromosomes tone of them is inherited from 
father and the other from mother). These ells are called the diploid cells (208), while 
gametes (sperms and pollens are male gametes and ova are female ones) contain half 
of the chromosomes number found in the somatic cells, i.e. they are haploid cells 
infor example, the nucleus ot each human somatic cell contains 46 chromosomes 
(23 pairs), while the nucleus of both the male gamete (the sperm) and female one 
tlhe килит} contains 23 chronmeoeomes only 








* Chromosomes are descendingly arranged in homologous pairs according to 
their size from number (1) to number 123), The pairs from number 1 to number 
22 are called somatic chromosomes, while the pair number 23 represents the sex 
chromosomes, This pair is nof subject to this arrangement where if comes after 
the seventh pair in size, but it 15 arranged at the end of chromosomes and given 
the number (23). 


* The karyotype of male differs from that of the 
female in the pair of sex chromosomes. This pair 
is asymmetric (heterzygous) in male (XY) (Fig. 4) 
and symmetric (homozygous) in the female (ХХ) 
(Fig. 4) and called the pair of sex chromosomes 
because it carries the genetic information of sex 
determination. 


* Тһе constancy أت‎ the chromasomal number in 
both the males and females of all members the 
human race indicates that chromosomes carry the — fisse Hi The sex chromosomes pair 
genetic information which determine the characters en 

of humans and other living organisms. 





% The follawing table represents the chromosomal number in cells of same 
living organisms: 


Tablet): The chromosomal number in cells of some living organisms 


Pup. OF ы ү [ак ү ый! МП Жаак кы ки in the 


ы هبو‎ bes 


nina TE ИЙРЕК Tl ells 


IE а 
= 
Wheat 
Plant 


ЕСІ 
E E i 


o 
Tobacco 
plant 


“= Wiat сап be concluded fran this tablet 














Ву 1902, the two scientists Sutton and Boveri had reached ta the priciples af 
chromosome theory which can be crystallized in the following main paints: 

* Chromosomes are found in the somatic cells as Enric i 
homologous pairs (271. 

* Sex cells (gametes) contain the half of chromosomal 
number іп) due to meiosis where the pairs of  caried on twenty three 
homologous chromosomes are segregated into two pairs of chromosomes in 
equal sets of chromosomes. humans, The complete set 

a Fach pair of chromosames behave independently at | i ee idis 
its transmission In garrmetes, : 

* During fertilization the diploid number of chramasares returns again, 


“ Genes are located an the chromosomes amd the single chromosome may carry 
hundreds of genes. 





Chromosomes and genes 
The chromosome k composed of the nucleic acid DNA and protein, DNA 
molecule carries the genes responsible for the genetic traits in living organisms, 


You have leamed that DNA consists of building units called nucleotides. The 
gene consists of a sequence of nucleotides that represents a code af a protein 
responsible for the appearance of a certain trait. 


Interpretation of Mendels liws according to the chremaosome theory: 
The opposite figure illustrates the inheritance of a pair of alielomorphic 
(cantrasting! characteristics in pea plant: т 

# What is your explanation for the 
appearance of the purple. colour only 
in the first generation plants? 

#ı What is your explanation for the 
appearance of the twn colours in plants 
of the second generation? 

= |n the meintic division, the genes carried 
on the chromosome pairs are segregated 
има the gametes, and during fertilization the: 
chromosomes retur back again іп pairs. 





Fgu [3] : Law of geret actor | 
i segreto J 





* The dominant trait appears in the first generation in a percentage 100%. The 
dominant and recessive traits appear together in the second generation in a ratio 


3:1 , respectively, 









* The opposite figure explains the inheritance 
of two pairs أت‎ the characteristics. studied 
by Mendel in his experiments, such as: the 
colour and shape of seeds in pea plants, 


The yellow colour pene (Y| of seeds is 
dominant on the green colour gene іу), and the | 
smooth shape gene (5) أن‎ seeds domiates over 
the winkled shape gere (5). 


Arethegenesof seeds colour amd thao seeds‏ م 
shape located on the same chromosome nr‏ 
on nw different chromnsamies?‏ 


£ What arme the possibilities of genes | 
assortment into the gametes? 


^ What are the ratios of the appearance | 
of the two characteristics in members of | , 
both the first and second generations? 


* The assortment of genes carried on the 
chromosomes in gametes is independent 
because each gene is located on a separate 
chromosome; | 

* The individuals of the first generation carry 
the two dominant characteristics {the yellow 
colour and smooth shape in a percentage 
100%. 


* [he ratio із 922201 in the individuals of second generation. 


Figure 4h) : Lise al inckependert 
assoi ПЁ deren 






For more knowledge about this topic g 
you can refer to the Egyptian Knowledge (ie 
Bank (ЕКВ) through the apposite link, 
















Safety precautions e: 
[1] photograph: and magnify а group of chromosomes 
using figure (1) 





Activily goal 

Е 

Acquired skills 
Dairia , iian , Наа 
wong. Гален 

Materials needed 

Paper: simas, nawy аймағы 
and peril 


Ta- = 





[x] Use the scissors to get cuttings of different chromosomes, 


fa) Use the waxy adhesive to paste chromosomes on a white paper by arranging 
them descendinglsy in identical (homologous) pairs according to their size , as 


in Figure (c) 





ІН) Under each chromosomes pair, write the number that indicates Its order . 
[y] How many pair of chromosomes you arranged? — 
Examine the karyotype in figure (с), then answer the following questions: 
fe) Does this figure represent a karyotype for a somatic cell ûr a sex cell? 
Why? 

[т] How many chromosomes in figure ic] ? 

[a] What is the sex of the owner of this karyotype? 

құры 


69 


Assessment activity 





db The opposite figure illustrates the karyotype of a cell. 







pi] Does the karyotype represent а somatic cell oc à sex 
cell ! Why 7 


rg] Does it represent ә cell of a male ora female ? 
Why? 


[а] How many autosomes 1 and how many sex- 


Chronmnaecmies ? 


d Check the figure opposite, Т (i H ТЕТЕ! 
m] Which of the 2 karyotypes E E ЕНЕ 
represents a somatic cel]? " И H Hu п эы 
Which af them represents іі ій бі # ча дь 
a sex«cell? Why? Haee ium Оқ 


в 


Karyotype LA? f arresirge DR 





pg] Goes karyotype (A) represent a cell of a male or a female 7 
Why 

EJ How many autesomes? And how many sex chromosomes are there in both 
karvotype (A) and karyotype (Вр? 





u 4 
y 


AN 











By the end of this chapter, you 
should be able to: 


© rmai the تجاه‎ cb penn 
ماضلا‎ Don, 


Gregor Mendel arrived! to that each trait is controlled 
by one pair of genes, one of them is dominant while 
the other is recessive, Later, scientists found that several 
traits. were not inherited. according to Menel's laws and 
called non-mendelian characteristics. They include cases 







a 
e Esplain the conplementary gene. 
E 


етет Ы in which the emergence of pentic traits is affected by the 
кеден hora: interaction of the allelomarphic penes. 


+ hoe Se لع يبرا‎ гнаі упр انمماظ‎ 
inte tour preps. 

"Шетпе a Ыйым апаға. 

© Compare tae Екк Бен groupa 

© Eeplain Pow fair іше шіні, 

© Analyze inlentance of some iris on 
бітті. تهنا‎ 

* foplain the أن معلا‎ he гарлагатай 

volue cur hë йі o ылған 

genis. 


* Examples of gene interaction are: lake af 
dominance, complementary genes and lethal gene. 





[d 


*Each рай oof alternative character ها‎ гай 

| allelomormhic characters. 
* [n case أت‎ Mendelian chader when сатма occurs 
| between to pare [homes ncivlfuals, on al bem having 
the dominant chracter anc) the other having the recessive 


Key Terms: one, the individuals of the firs flial generation will all show 








‘Complies dominance | the dominant гас. While the iow ichracters the dominant 
=o Lack of dominance 1 i 5 

Ee sri | and nici oh, apagar togati in retia 211 torti i 
© Lethal genes | the second fial generation. This genetic partem is called the 
* Bol groupe | complete гіет сле, 

.. Anges 

s 


Іп Arnirrhinurm plant, the flowers are chracterized 
by three colours: red, white and purple. The following 
figure illustrates crossing ef a plant with sed flowers 
(RR) with another plant with white flawers (WW), 

жә What is the flower colour of the first 
generation plants? 


= | n 





* What are the possible genotype of first 
generation individuals? 


& When first generation. plants are sell 
pollinated and their seeds are cultivated, 
What ant the possibilities of the flowers 
colour inheritance in plants of second 
generation? 

е What 15 the ratio of the flowers colour in 
plants of second generation 


* Па these results agree with Mendels 
laws? 

The gentic analysis (fig, 7| illustrates that the 
towers colour chracter is controlled Бу а pair of 
genes, по one of hem dominates over the other, 
This happens due tû the pene interaction where 
each one of these allelomorphic genes has an 
effect in the appearance of the new chracter. 

* Notice that the phenotype indicates the eh docu Weder 
genotype in case of lack of dominance. E E A 


i a i 
Inheritance of blood groups in humans: 





Нин 471 Теве таты of fms coli 
in Anirban plani. 


- 





Genetic classification of blood groups: 

Blood groups include three patterns in heredity, they are: 
ж Multiple albels: blood! groups trail is carried by three 
allelomorphic genes: А,В and O. The inclivicual has only 
ene pale af them. 


X Complete dominance: Both genes (^) and ІНІ 
dominate aver the gene (CH. 


ther eraot mes 














Ж Lack of dominance: There is dominancy between gene (Aj and gene (B), They 
participate together in production of a new trait, which is AB blood group. 





The oppasite diagram shows mating 
of a man has blood group (AB) and a 
woman (CH. 
# What are the expected blood 
grips af olfsring? 
# What is the ratio of blood group 
among atfsnring? 
£^ Are there possibilities of other 
blood groups? 











TE | of | | Figure و‎ ШЫ dd | 
groups: Tihle (33: A table shores blood groupa 
Classification of blood groups into four groups (A), " 
(В, AR) and (OH depends upon two types of subsfances 
found іп blood. Thes substances: are divided into two 
types: 
AIEEE 
They are the substences that found ап the surface 
af red blood celis. They are two types: antigen [AD and 
antigen (Bj. 
Antibodies: 


These substances are antithetic to 
antigens and found in blood plasma. They 
are Twa types: (anti - а) amd (anti - a), 


^ ^ Useltable (20 to compare between the 


A daput took place between tac mer 
about the el igility of each in the pareety 
al a baby has the blood group (C. The 
blood poup- both men was ІСІ and 









four blood groups. bond. group al the iret man. wit wax 
£A while the Бекі group al the epeond 
Importance of blood groups : man was (АЙ 






> Dispute resolution in determining 
paternity and enrollment children te their real parents (blood groups can 
denying but can not pove the parevtage. 
Determining the processes of blood transfusion among individuals. 


di Used in studies of human race taxonomy and studying evolution. 


Blow! transfusion processes: 
Blood can be transfused between different groups according to a specific system 
due to the presence of antigens and antibodies, 








wt Table (4) shows the possibilities of blood transfusion between different groups: 


Table 145 Blond ірет елп system 


© | © 





the blood group that is called universal receiver? Why?‏ عا What‏ د 


# What فا‎ the blood group that is called universal donar? Why? 


The following table summarizes some information of the four blood groups: 
Table £p Мени ginan 












| © 1 09 | — шылы | 


Determination of the type of a blood group: 
Each group of blood has certain antigens and their 
corresponding antibodies. Far example: 
The antigens (А) are agglutinated with antibodies (a). 
Through the reactions that take place between 
antigens and antibodies and occurrence. of blood 
agglutination, the type of a blood group can be 
determined, 

Procedure of blood group type determination: 

To determine the blood group, both types of antibodies, 

anti-a апа anti-b, are needed: 

di A blood sample is crawn from the person to be 
determining his blood group. Then two drops af 
blood are placed on clean glass slide, 

E: We put anti-a тэп a drop of them and anti-h on the 
other drop. 





d The result: There are four possibilities, which are : 
Salle tit: Desienrdnailin of bloc gras 





* Discuss your classmates and your teacher the results in this table. 


Risks of Wail гатая инн 
Then are sorme risks eel ate] هم‎ biked transfuga that Ies recive expired 80: 
. When an incampeotilile blood with his Нігехі group ix يسا‎ кегі ta 
} him. This includes symtoms such shhver, headache, chest pains, 
breath leseness, Huemes tachycardia hypotension and often 
eck with dea. 


* — Aviral inhectien can be traniberredta the recenveras hamaihis 
Û which its infection takes place by blof trareifusson anly 
since i does not transferred: among couples or from the 
тег te the ник, ала AIDS viruses, 
p Blend ie subjected $0 а range of blood tests to make sure that it is 
Bloedtrarsusion free of pathogens such as viruses, as well as iz bsacompatilbe with 
the recemver's Bleed. 





Rhesus factor (Rh) 

Beside the antigens of blood groups, there is another type of antigens on the 
surface of red blood cells known as Rhesus factor antigens. These antigens are found 
in blood of almost 65% of human beings who are known as positive Rhesus factor, 
and symboled as (Rb). While, ive persons who have no this type of antigens in their 
blood and represent about 15 % of hunan beings are known as negative Rhesus 
factor, and symbled with (Rhy, 


The inheritance of Rhesus factor antigens is controlled 
by three pairs ûf genes, located ûn a pair of chromosomes. 


The presence of any gene or more of these three gene 
pairs in the dominat statae beads to the formation of rhesus 
factor antigens, and the person becomes positive Rhesus 
factor (Rh), whereas all genes of the negative Rhesus 
factor individual (Rh) are recessive. [Figure |111; А red blood 


Imgportumce of Rhesus factor А = E 


Rhesus factor determination should not he neglected before blood transfusion, 
аз well as before marriage to avoid risks arising from the formation of antibodies for 
Rhesus factor antigens that cause disintegration of red blood cells. 
















Role of Rhesus factor іп pregnancy and delivers: 

If a (Rh*) man is marier ta ЕСІ woman, and the ferus В — 
inside the uterus was (Rh), а portion of fetus blood mixes UNUS or Mens 
ith hi nid: blodet at dal hi i; h were Test dischvered in 
with his mothers at de Wn. Т ТЕ stimu ates her | i940 when researches 
immune system to produce antibodies against antigens wêrê cand oul on 
of Rhesus factor and these antibodies remain in mother's | biad el a kid al 
blood, monkeys. called Rhee 









Enrichment | 





2 8 F | kiss. 
If the mother carried (Rh! fetus, the antibodies fornier apod 
from the first pregnancy move from mother's blood to керге рерна 
blood of fetus through placenta (fig. 121, These antibodies ee сы ЫШ 
Khesus tach. i 


cause the disintegration of red blood cells infecting the 
fetus with sever anaemia that may lead to-his death. 
The preventive measure that we can do in case of 


discovering this difference before the delivery of the first 
baby is the injection of mother with a protective serum теі 





through 72 hours after each birth to protect the future ah e 
babyy. 
1 ғ а f Г Һ E 
This serum disintegrates the blood canta ining (Rh?) Бишекне 
that leaked fram blood of fetus ta mother's blood before — astibodies from mother's ный 
enhancing mothers immune system To form antibodies, Bo Lese bloog of second Falla 


thagh mothers plecestta: 
Complementary Genes 


Complementary genes are 
the genes thal can often work 
together to emerge a specific 
trait, where the inheritance of 
this trait is controlled by 2 pairs 
of genes. The emergence of the 
dominant character depends 
on the presence of a dominant 
gene at leas in each pair 
While, absence of any pair of Figure CET Pen ker plas 
dominant genes عن‎ beth, will lead to cisappearouce of the dominant character and 
the recessive allelomorphic character appears, 





An example of complementary genes is the inheritance af the flower colour 
character of pea flower plant. The pink colour represents the dominant trait while 
the white colour represents the recessive one, fig.13. 


The character of Tower colour in pea plant is carried by two different pairs af 
dominant genes and symboled by the two letters А and B, while the recessive genes 
are symboled by a and b 





Al-Ashraaf 








The apposite figure shows the 
crossing of 2 stains ol pea flower plants, | 
each of them carries white coloured 
flowers. 


ғ What is the flowers colour of 
first generation plants? | 
ж Whatare the possible genotypes 

af individuals of this generation? 

# When self - pollination was 
caried between the fist generation | 
plants, then their seed were cultivated, 
what are the possihilities of the flower 
colour character inheritance in second 
generation plants? 


^ What is the ratio of emergence ла Bh 
of flower colour in second generation Aa bb | 


plants? 3 Em | 
^ eM |^ Bbl aa BB. aa ВБ 


ê Write down the different TIBUS 
genotypes for each of the pink flowers ماده‎ bl Aa bb|aa Bb | aa bb. | 
and white ones. 





# Are these results in agreement | , 
with Mendels second law {Law of Fig : негіздігі Bower colour in [әл | 
independent assortment! ? K lants. F 


When white flowered pea plants were crossed 
together , all the flowers of the first generation plants 
appeared pink (іп a ratio 100%), Іп the second Show on genebc 
generation, the flower produced were pink and white bases the  phenarypes 


in a ratio 9 : 7 , respectively. amd — genotypes | ol 
M ; Mowers colour іп pea 
The appearance of pink colour idominant character) plant resulted from. the 


in flowers ot pea plants depends on gathering a dominant lollawing creases : 
gene from each pair or more , because both of the two Aahh X aaBb 
dominant genes participate to produce the pink colour alb X abb 

of flowers where each of them controls the production 

of a specific enzyme that affect the formation of pink 

colour. This indicates the complement of action of genes , where іп this case the 
dominant character can be obtainer from two parents , each carries the recessive 
character. 


The ratio of the second generation in case of Mendelian characters (law of 
segregation ot factors) is 9: 2 : 3 : 1, while the ratio of second generation in nan = 
Mendelian characters (complementary genes) is 9 : 7. 

















Lethal Ge 


Some genes when present in a homologous condition (pure! cause harnes bo the 
living organism resulting in йип of some vital processes leading to the death 
af organism at different stages of Ше 
ж These genes are called the lethal genes. There are two types of these genes, 

which are: 
@> Dominant lethal genes : such as yellow fur colour in mice and bulldog strain in 
саев, 


di Recessive lethal genes : such as absence of chlorophyll in com plants and 
infantile dementia in humans. 


Inheritance of fur colour of mice: 

The opposite figure shows mating of a 
male and а female mice, Each of them has а 
heterozygous yellow fur and the ratio of the 
resulted generation was 2: 1. 

= What is fur colour of the resulted 
generation? 

# What are the possible genotypes of 
individuals af this generations? 

# Why do these results disagree with 
Mendel s first law (law of segregation 
of factors ? 


б What is percentage of loss of mice 
first peneration? 





The death of pure yellow mice is 
attributed to presence of a pair of dominant Figune (15) : Inhertance of fir ehir In 
genes in a homozygous state causing death t mice 
of mice inside mother's uterus . These dead 
mice represent about 25% of individuals of the Apply тїш упа 
resulted generation. The inheritance of this disease терме 
takes place through heterozysous parents. 













in mme infants, there | 
is a genetic disease known 
a infantile dementia causes 
death when ік penes ше 
recessive (аа). 








What is result when a man m 
married toc a waman , each ef 


thern к hitreurypous in respect 
in this Баі 


|t was observed that when some corn plants 
were self pollinated and their seeds were cultivated, 
some seedlings free of chlorophyll (white coloured) 
were shortly grown , then wilt and die. 











Study the opposite genetic analysis , then answer the following questions: 

A What is the ratio of chlorophyll free 
seedlings among plants of the resulted 
generation? 

жы — What is pour justification for wilting 
and death of these seedlings? 

4 From your point ol view , how can 
losing of plants be avoided and obtaining 
all seedlings green? 

Тһе convergence ol the two recessive 
genes together in some carn seedlings leads 
ها‎ prevention of chlorophyll formation. 
Chlorophyll substance acquires plants their 
characteristic green colour, as well as it is 
responsible for absorbing light energy for Тишеп: қайы bf Шерін 3 


performing photosynthesis process, | com ныт ( 

Many people thought that the action of genes [s not affected by any other factors. 
But, recent researches has proven that the action of some genes is affected by the 
factors surrounding the organism such as air pollutants, oxygen deficiency, exposure 
to rays, іп addition to the environmental factor such as light and temperature. 
Studying these factors affecting the action of genes helps in avoiding risks that may 
arise trom these factors, 

Effect of the absence of light on iini й боци character in green 
plagis: 

Gerriinate a group of wheat or 
bean seeds in a dark room, and other 
similar group in a luminous place 
irrigate the seedlings іп both groups 
regularly for several days. 

^ What isthe colour of seedlings 
in bath groups? 

The gene responsible — for 
chlorophyll formation in green plants Paer (17): Effect af light an the colour of what 
needs to the factor of light to shaw its келема: 
effect, While, in absence of this реле, the plant can not produce chlorophyll even 
if it was placed in light, 
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Unit Three 


١ Procedure : 
AM germinate a group af wheat or com grains in a dark 
M 


place and an identical group іп illuminant place. 
Activity goal irrigate the seedlings regularly for several days. 


Conch is oBert of Ша} on 
x honc Ta qir аэ û рогі 


om Observation: 
pant А , | 
Acquired sit i a em ن‎ about the colour. of 
Tsering Compan ing, Recon ings m Бр. 
don fe ig Са оа | First group: . 
Materials needed Second group j ب‎ 
у ارس‎ Te | ls there a relationship between the presence of light and 


_ and عاض‎ _/ appearance of green colour in seedlings ? 








Safely precautions 





тә Explanation: 
* What is the explanation of this relationship? 





Їстї ف‎ 1 М obec in cn î Î н i ae حي هنا‎ 


Conclusion‏ هم 
e What da you conclude from this activity?‏ 


environmental facts, 


> 





Assessment activity 





ab The following table shows the 
resulted generation from crossing 
of 2 strains of рей plants. Answer 
the following рое сапе: 

rr] What ane the genotypes of planis na. 

1, 2, 3, апа 4? 
rg] Infer the phenotypes of parents. 
rg] What is the percentage of white - flowered plants resulted from this енен? 








[4] What is the colour of pea flowers resulted from crossing of plant na. 13) and 
plant na. |411 

Ф т The шшен table shows the four Bead тоиы: 

m] Write the genotypes of the following blood groups: 

a ‘Group لكا‎ : 

* Group Bi: 

Па] Write down thet types of antibodies i in j their proper m inside ie fable: 

ГЕ] Write down the types at antigens 
in their proper places inside the 
table 

e Examine the opposite table 

at shows the results of Blood 
groups detection , Then answer the 
following questions: 

E Identify the expected blood group in 
each case indicated in the table. |... 








rg] What is blood group that contains both 
types of antigens? — 0. - 

rg] What is blood group that Fi blood 
to all other blood groupe? 


ШІ your blood group is (A) and you 
need to blood transfusion, what are the 
proper blood groups for you? why? 





















By the end of this chapter, 
you Should be able ta: 
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Mn) ынта кіні) iat- 
inilie crc: aeu sos-Emited mih 
Analyses wane اطاط اهن‎ anil aer- 
influenced IE eri регі as, 
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occurring іп «ойыр. 
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diseases, 


Sex determination remains a dream for many 
people a lang time ago. The idea that the woman is 
responsible for determination of her fetus sex, male or 
female, remained untile the midde of the last century. 
By discovering sex chromosomes, scientists decided 
that man is respansible for determining af the sex of 
fetus. 

5 How can you explain that the man is 
responsible for sex determination of the fetus? 


Sex determination in humans 


there are 23 pairs of chromosomes in each human cell, 

these chromosomes are classified into 2 types: 

Фф Aulosomes (Somatic chromosomes: their number 
is 22 pairs. They are similar in both the male and 
female; 

Sex chromosomes: their number is өле pair only 
and they are different in the male and female 
(Figure 18) 





Figure {ike The sex chromosomes 


* Female cells: contain 22 pairs of autosomes, and 
an identical pair of sex Chromosonves 144 + ХХ). 
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(44 ж XY). 


each carries. 


females, 


** Male cells: contain 22 pairs of autóseomes 
and one different pair of sex chromosomes 


* The chromosome СХ] differs from 
chromosome (Y) in size and type of genes 


* The opposite genetic analysis illustrates 
the possibilities of giving birth of males and 


© What is the possible chromosomal 
structure for both of sperms and ova? 


# Whatisthe ratio of males to females? 
* The male and female gametes are formed 











Ниш (191: Тізе possdilities of aml 


Inematiem | 
й 


by melotic division of cells of gonads (testes in males and ovaries іп females. 
therefore gametes contain half of the chromosomal number found in somatic cells, 


* The male produces two types of gametes at equal 
ratios, sperms carry the chromosome (X) and other 
sperms сату the chromosome (Y). Тһе female 
produces one type of ava carry the chromosome (XI. 
When the avum (22 + X) is fertilized by a sperm 
(22 + X], a female embryo will be produced, 
When the avum (22 + X) is fertilized by a sperm 
(22 +), a male embryo will be produced. 
5perms determine the sex of the embryo, not the 
ova. 

The genes carried on the two chromosomes (X) and 
(Y) that responsible for sex determination work at 
the first months of pregnancy. 


Іп some animals, sex ik 
determined acceding 10 the 
environmental | сїн, 
For example, temperature 
that the epps ûl turtles ase 
exposed ta, plays a role in sex 
determination, Ihi eggs Incates 
near.sod surface with higher 
lemperahine hatch — females, 
while rhe eps away fram the 
surface of the seal with lower 
temperature produce males on 
hatching 





After 6 weeks of the beginning of pregnancy, the fetus which carries the 
chromosome (ү! begins in production of hormones stimulate the tissues of 
ganack (which are undifferentiated! to irom the 2 testes, then the rest of male 


genital organs are differentiated. 


After 12 weeks of beginning of pregnancy, the fetus which does not carry 
chromosome (Y) begins in the formation of the 2 ovaries, then the rest of female 


genital organs are differentiated. 













Abnormal chromosomal cases in humans 
These abnormal cases take place due to errors in gametes formation, This leads 
to the formation of abnormal individuals as a result of a reduction or an increase in 
the number of sex chromosomes or autasomes, 


з: Examples of abnormal chromosomal cases: 
Klinef'elter's syndrome: 
In 1942. Dr. Henere Klinefelter had discovered this case. Klinefelter's syndrome 


{44 + XXV) takes place due to the fertilization ofan abnormal avum (22 + ХХ by a 
sperm (22 4 Y). 


The presence of an extra (X) chromosome [ей to à disturbance in body 
hormones where the genes carried on the chromosome (ХІ express in some way, 


From the sym pîra of this case: 
A sterile male due to absence of the sperm generating cells, and appearance of 
some femenine characteristics such as: growth ol the breasts in size, tallness, 
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Figure ІЗГІ: Қатмнурее of Eli redelter s eyncbmrne- Кш CHin Kirya nt miners pyrene 
* Observe the difference of the chromosomal number in each case. 
Turner 's syndrome: 


Turner's syndrome (44440) occurs due to the fusion 
between an abnormal gamete (22 + C by a normal one 
(224X). The lacking of chromosome (X) which carries genes 
of non- sexual characteristics produces a female with several 
deformities. 


From the symptoms of this case: 


shortness, does not reach puberty due to lack of sufficient 
amount أت‎ hormones, and presence of some congenital defects 
in heart and kidneys. 





Figure (2 Tarner's syninama. 
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Down's syidrome 





Figen DH Down's: сунна Кане 1241: مك‎ karty of Пана s үт Натан 


* OBSERVE THE EXTRA CHROMOSOME NUMBER (21). 
The child shown in figure |23) sutfers from а case called Down's symdrome. 
ғ”) Describe the shape of his face and eyes. 
Examine the karyotype in figure (24) which represents the Dewn's syndrome then 
answer the following questions; 
م‎ How many chromosames in this karyotype? 
ё What is the number of the abnormal pairs of chromosomes? What is 
its typer 
^ is this karyotype for male ar female? Why! 
^ Б the emergence of this case is limited to a particular sex over the 
other? Give reasons. 


ж In 1866, the British doctor Down had discovered this case. . 
ІІ results clue to the fertilization of an abnormal gamete {а sperm ar an avium} 
carries the pair ai chromosomes no, 21, so а child cames three copies of the 
chromosomes no.21 in his body cells, It ذا‎ anm auiasome. The child may be 
male [45 + XY] or female (45 + ХХ), 


From the svmpioms of ihis саке} 
A retarded growth, shortness, oval face, flat back of the head, fingers and toes 
are short; small ears, convex eves, and mental retardation, 








Sex-Linked Traits 
Scientists discovered that the genes of some body characteristics in many animals 

are located on sex chromosomes (X and Y) and called sex- linker! characteristics. 
Thomas morgan |5 the first scientist discovered the sex- linked genes during 
studying the eve X* كبر‎ colour chatter іп Drosophila insect. He crossed white XY 
eyed males Drosophila whit red-eyed females. The following figure illustrates the 


crossing of a white-eyed male Drosophila with red-eyed female for 2 successive 
generation: 





Figure C2 oie Іп менілінсі of eee onic С асабаны in түл insect. 

© Whar is the ratio of appearane of eye colour characteristic between 
the males and females of frist generation? 

# What is the ratio of appearance of eye colour characteristic between 
the males and females af second generation? 

#: What Is the sex of insects with white eyes among the members of 
second generation? 

^ Does this case agree with Mendel's first law (segregation of genetic 
factors)? 
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Margan naticed that when white-eyed males Droesaphila were crossed with red- 
eyed females, the members of first generation were red-eyed, This means that the 
red eyes characteristic is dominant over the white eyes one. When members of first 
generation were crossed with each other, red-eye and white-eved insects appeared 
in a ratio of 3 : 1, respectively. It was possible to consider this case as a Mendelian 
characteristic unless his observation that all white- eved insects were males. 


Morgan explained that these genes are carned on the sex chromosome (X), 
whereas the chromosome (Y) carries few genes only. He gave this case the name 
sex-linked characteristics. Therefore, Morgan considered that the eye colour of 
Drosophila insects is a sex-Tinked characteristic. = EE 


Sex-linked characteristics in humans There are some genes an the 

In humans, the chromosome (X) carries the genes Sees مرا‎ іп the human 
that responsible for some body characteristics such There ate no corresponding 
аз: hemophilia, colour blindness, short-sightedness d Дар не عد م‎ ЙЫ: 
and muscle atrophy, The father passes the genes of Spi pini : 


е t 7 гай», auch كن‎ the presence of 
these traits to his daughters, but not to his sans, inem nn n " E 





Colour Inndmess 
The condition of cobour blindness is caused by a recessive gene carried on the 


chromosome (X]. This gene causes the trebility te ta (бйрй the colours especially 
the rec amd green ones. 

The opposite genetic analysis 
shows the inheritance of colour 
blindness trait: 

е Why is colour blindness trait 
represented by а single gene in 
males? 

ж What are the possililies of 
this trait inheritance among the 
male and female offspring? 

жы Why does not father pass the 
colour blindness trait to his 








sons? 
The sex linked trait is represented | figura (26. the imherkance af colour hlindness trait in 
by a single gene found only in males humans. 


because the chromosome (Y does not 

carry colour blindness genes, ancl is represented by one pair at genes in the Females 

due to the presence of a pair of sex chromosomes (ХХ) 

* The male does not pass his trait to his sons because he passes the chromosome 
(ҮІ, res (X) to them, 

* The male passes his trait to his grandsons through his daughters, while the 
mother passes the trait to her sons and daughters, 








Test: 
The condition of muscle = What is the number in both the first and 
atrophy ік caused һу second circles? 

а sex linked lethal Your SUCCESS in reading the н mbers tor ly 








on (XI chromosome, This 
condlitian is restricted andy 
lê the males, nat females. 
Its symptoms appear at 
the age ol twelve years. 
This condition еліне 
а gradual abraphy of 
mchas and heting le 
mor possitie. It endi with 
death. 


Нети Ни TU 

Haemophilia is caused by a recessive gene carried on the chromosome 1X), This 
gene causes a case af blond liquidity due to the lack of some necessary substances 
necessary for blood clotting. Haemophilia may cause death especially in the 
childhood stage. 


The genes of these traits are located on the autosomes, not on the sex 
chromosomes. Sometimes, the sex af the living organism acts to modify the 
dominancy of some traits, where the act af 
these genes are influenced by the male-or 
female sex hormones, such as the presence 
of homs in cattels and baldness in humans. 


Ваіте 
The opposite genetic analysis shows the 

inheritance of hair falling trait: 
# Whataretheposshilities af appearance 
of hair falling trat among the members 





of the resulted first generation? 

ê ls the ratio of hair falling trait Wu pak headed еміз rei kas Шер ктш. 
appearance is eglual among. the BEBO Паи елі тай жи tora ізін іні. 
hwo sexe? Wis? BE eral aie mis and inae 


Figure 271: inhüritance af hakiness тай. | 
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The baldness trait is attributed to the presence of a dominant gene responsible 
for hair falling and affected only by the musculinity hormones, The phenotype أت‎ 
the hybrid genetic structure is different in male from that of female. The baldmess 
appears in males in twa cases: in the pure genotype (BB) and the hybrid genotype 
(В-НІ due to the effect of the musculinity hormones. While, the hair falling trait in 
females appears only in the pure genotype {НВ |. The individuals with the genotype 
(BH) in bath sexes da not suffer tram hair falling. 





Gererit һан filling, in Genetic Болек іл males 
Iernales 


Figure (25). The: cade of genetic baldness in humans 


Sex-Limited Traits 


There are some traits that are constricted to one sex only due to the differences 
in sex hormones of each sex. These genes are responsible for the appearance of 
some traits such as milk production which is limited ta the females only, not males, 
The females have cerain sex hormones help the gene to express its effect. Also, the 
secondary sexual characteristics in humans such as the beard іп men, and also the 


ability of female birds to lay eggs. 


Medical examinations before marriage 


Medical examination before marriage ie a series of medical examinations carried 
for the persons who will get married to be sure that they are free from the imbectinus 
diseases such عن‎ hepatitis and AIDS, ав well as genetic diseases such as thalasemia. 

These examinations are carried out to give the medical councel about the 
possibility of transmission of these diseases to the partner or to the offspring In the 
future. In addition, these examinations provide the choices of alternatives to who 
will get married in planning for a healthy family, 

The marriage of relatives and proceeding without making the medical 
examinations are considered factors of genetic diseases spreading out. Medical 
examinations before marriage help in: 


d Giving birth healthy children. 











mental retardation, 


d Limiting the spreading out of pentic diseases, congenital deformifies and 


ж Avoiding the financial, psychic, social loads when caring the children infected 


with genetic diseases. 





Science, Technology and Society 


Genetic fingerprint 

Genetic fingerprint did not know. until 
1984. When sir Alec Jeffreys at university 
of leicester in London puplished a research 
showed that the genetic material may repeat 
many times, Afer one year, be stated that 
these repetitive sequences are unique and 
chractedristic for each individual. They are 
impxisible to be similar іп tow individuals unless 
in the identical twins onb. DrAlec recorded 
the patent of his discovery іп 1985. He named 
these repetitive sequences by the mame the 
human DAA fingerprint, This flngespelnt. was 
known as “a mean used to identify individuals 
through compairing DNA sections (fragments). 
Sometims, it is called "DNA typing”. 


The usage of genetic fingerprint started in 
the medicine. It was used in studying of genetic 
diseases, operations of tissues implantation 
and others, it Bs fastl introduce imio field 
أن‎ “forensic medicine", where it was used in 
identifying the deformed carpses and tracing 
the missing children, Courts opened the files 
of crimes registered against unknown persons, 
and the interrogations opened once again, 
The genetic fingerprint exempted | hundreds 
persons from killing and ravishment crimes, 





OMA cares the code of 
genetic fingerprint 


and іпстптилайе others, 10 уға the decisive word in the cases of ancestries. 





Human genome 

Human genome comprises all the genes found in the nucleus أن‎ each somatic 
cell, Their number is ranging between 60,000 and 80,000 genes, They are located 
on 23 pairs of chromosomes. The genes participate In presence of the enormous 
number of human characteristics. The search for genes started іп 1953 when the 2 
scientists Watson and Crick proved that the gene is a double helix of the nucleic acid 
DNA. In 1980, the idea of gename appeared and the number of genes identified by 
scientists was about 450 genes, At the middle of eighties, this number is doubled 
three times over to reach 1500 genes. The aim of scientists was the drawing of a 
good genetic map through the accurate idenification of the locations of genes on 
the chromosomes. So, the genes causing genetic diseases can be indentified, 


Now, scientists aim te benfit from the genome in the field of drugs industry and 
reaching to drugs without side effects, and studying the evolution af living organisms 
by comparing human genome with offer ones af the other living organisms. Also, 
they aim to breed improvrmment through identifying the genes of diseases in the fetus 


before iis delivery and act to improve them. 
a E 35 ti | 
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Chromosomes carry thousands of genes. 








* Lethal genes: The genes that lead to retardation of growth and cause death at 
different stages of lite when they are found in an identical form (pure). 


* Antigens: Chemical substances found on the surface of red blood cells and 
determine the transfused blood group. 

* Katyolype: Classifying of chromosomes into homologous pairs arranged 
according to their size, 

* Lack of dominance: A genetic case in which rhe gene does not dominate ower 
the corresponding gene and they interact to produce a new trait, 

* Sex-linked traits; Genes of thesecharacteristicsare carried on sex chromosomes, 
and thelr appearance does not affected by sex hormones. 

* бех. influenced trails: Genes أن‎ these characteristics are carried on autasomes 
and their appearance is affected by sex hormones, 

* Klinefelter's syndrome: An abnonnal case resulted due to the presence of an 
extra LX) Chromosome in some males (XXY). 

e Turner's syndrome: An abnormal case resulted due to lack of one (X) 
chromosome in sorme females (XO) 


* Down's syndrome: An abnormal case resulted due to presence of an extra 
autosome іп the pair of chromosomes number 121). 


* Rhesus factor: A type of antigens found on the surface of red blood cells in most 
humans, Three pairs of antigens located on the ane chromosome pair cantral the 
production of rhesus antigens, 

















Concept Map of Unit Three 


example 
E г 
еліге еретін 


Traits inheritance 





Affechec Dy 


Unit Three 
Chapter 3 Genetic inheritance and genetic diseases 








Assessment activity 


Abia chromosomal cases in humans 

Sometimes, during gamete formation by meiosis the sex chromosomes are not 

equally distributed due to their adhering closely to each other, 

* The following figure shows the genetic analysis of some abnormal 
chromosomal cases in humans 





A йшй! رتك‎ mauris فك‎ ін ns 


ay Is the error occurs during the formation of sperms or ovules? 


how the abnormal case XXX is produced? 


31 What is the chromosomal structure resulted from fertilization of an ab- 
normal avum (22 + XX) by a healthy sperm (22 + Y? 











Assessment activity 


Studying the karyotype: 
1- Stucty the karyatypes (А) and |В), then record data in the following table: 


x Xu | ДИ с отк 





эзсе ин 


"оп 


F p yp 


e of error 


E he name of case 
لها‎ 


Examine the 2 following karyotypes, then answer the hollowing نكت اككساق‎ 





How many — chromosomes 


karyotype (AT? а 4 ЖАМИ А m 








А TEER — it 5 it 
: J IN | 
and karyotpe (BY? о i 
o т Іі 
а 7 иий 
pj Identify the sex of individual from | рр tk tt 
the karyotype (A) “." 
ай 
ee сн 
And karvotpe (By, Kanu pe ГА) Mte cun 


ta] What is the name of the abal case that is refered by both ыншы апа (Ay? 
ПП Mention the symptoms in bath Ы (A) and "y 


. What is va Cause п X their тинин: 
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First question: Choose the correct answer: 

The second generation ratio of crossing of 2 individuals differ in a pair of allelic 
characters in case of lack of dominance is: 

Ko Fel А. 1:271 С. 9:7 Б 251 

[1] The percentage of atfspring with blood group to} resulted from mating of а man 
with blood group LA B ? and a woman with group O) is: 

А 25% it. فاك‎ C O% D 7%% 


LX] The blood group that has the two types of antigens is: 


А А в в C. АВ mo 
[FÎ If a parent has blood group AB. he can not give a child with blood group: 
they ^ ko B C AB n o 


The flower colour character af pea plant represents a case of: 
AO beekofdoedpence H. lethal genes С. Multiple gens O compilementemy genes 


СЕ] The inheritance of yellow colour of mice represents a case of: 
A. Complementary genes В. Lack ol doeninanee ZC Lethal genes. O, d sex ае мәй 


The chromosomal structure of Tamers syndrome із 

A XY к ХХ С ENF B xo 

[ГЕ] The inheritance of milk secretion in cattle is an example af .......... traits, 

AL Sex - linked f,  5ex-infhuenced (5, Sew- limited 0, d- Mendelian 

The case of male Down's syndrome comes from fertilization of a healthy ovum 
by a sperm: 

А 22-488 Қ —224Y С pem O 23+13 

[38] When a healthy man marries a colour blinded woman, this disease will appear 
in iusso OF heir offspring. 

A АП males В. All females C. Half of males O. Half ol females. 

Second question: Write the right scientific fermi 

[1] A group of different genes located on a chromosome and inherited together 

( 1 


[1] The genes when found in the homozygous state lead tà the retardation of 
growth and cause death to almost one fourth of the offspring at different stages. 








ҮТ] A type of antigens found! on surface of red blood сей, and cause abortion of the 


pregnant woman, i ) 
Genetic data displayed in the form of a diagram that shows how a certain trait 
is inherited and benefits to follow up different traits. i } 
[ГЄ] The genes influenced by sex hormones and carried on autosermes.— ( 4 
TÎ An abnormal case resulted from fertilization of an abnormal ovum {22 + XX) by 
а sperm (22 + Y], i ) 
F| An abnormal case resulted from fertilization of an abriormal ovum (22 + O j by 
a sperm (22 + ху) i ) 
An aboornal case originales due to presence of excess. chromosome in the 
chromosome pair number 21. ( ) 


Third question! What would happen in the following cases: 

А woman (ЕГІ married a man (Rh) for thelr first and second babies, 

Mating of yellow mice together. 

Transfusion blood fram а person with blood group (AB) to another person with 
group (А) 

Germinating seedlings of a corn plant in a dark place. 

Fertilization of an avum (23 + xb with а sperm (22 + x) 


m question: Give reasons: 

| When 2 individuals differ ina pair af allelic traits, the ratio of second generation 
i$ 1:2 : 1, mot 3:1; 

711 Klinefelter's. syndrome affects males only, while Тштеге syndrome affects 
females опу, 

| Down's syndrome affects males and females. 

3| Colour blindness disease is more widespread among males than females. 

ГЕ] Blood group (AB) ذا‎ à universal receiver while blood group (О) is a universal denor. 





Fifth question: Compare between each pair af the following: 

Blood group (А) and blood group (В). 

Lethal genes and complementary genes, 

Sixth question: Explain the following cases on genetic bases: 

А man with blood group [A] married a woman with blood group (BI, they gave 
birth a child with blood group (O 

А mother with blood group (AB) has a son with the same group. What are the 
possible genotypes of rhe father without a genetic analysis? 

EE What is the flowers colour of pea flower plants resulting fram the following 
crossing: ЖАНЫ = aaBb f 

Crossing of an Antimbinurm plant carries red flowers with another one carries 
pink flowers, 








No one knows how many several kinds of living organisms on Earth's surface. 
In spite of human success in describing and naming about 1.4 million kinds of these 
types till now, biologists are thinking that this number is not representing more than 
10% only of the living organisms on Earth's surface. There are millions of insects, 
small animals and plants that live in oceans which аге not yet discovered till now. 


Due to the massive diversity in living creatures, the need to the classification 
process appeared. Scientists classity the living organisms according to their common 
features in order to make it easier to be studied. In this unit, we are going to know 
the principles that biologists apply іп classifying the living organisms and what are 
the main groups of living creatures in the Tight of the moder classification, You will 
acquire the skill of classifying living organisms according to their characteristics. 
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Ву the end of this chapter, you 


M be able к: Most of libraries contain thousands of books. in 
ж унс some of tho сіак бесін ifferent [ew | 
етейін and imparince. d int fields. When you visit am, of these libraries 


to read a specified book, how can you find the hook 
that you are searching for between these enormous 
numbers of books! Libraries fallaw a specified system 


а Deine whats meat ін егінін. 
= [este the way |і Гәрни] 
وناج مودت‎ af баң турп 


ml П 
Б pedi pg э wi nixoocele to classify books and categorize them according to their 
Банат бн of living organi wen: fields, and in each field it divides into small categories 


"Шапы edi chotorseun bry 
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glasiti and bnti fing 
rd gases. 


with specified subjects and so on till they use numbers 
to place book on shelves, 

By this system it can be easy to find a specific hook 
in the library. We use classification system in aur daily 
life, in addition ta books, We classify fond, machines 
and even television programs. Also, scientists use 
a system to classify living organisms, but how can 
scientists classify this huge numbers of several kinds al 
living organisms an Earth's surface? 


What is the Importance of classification? 


Find the answer of this question through the 
following link in EKB. 


key terms 
Kingdom 
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The classification af living organisms on scientific bases make rt easier to identify 
new organisms, and to add them inte their similar groups. Also, classification 
benefits many other fields of science, 


The philosopher Aristotle (more than 2300 years ago) is considered as the first 
who classified animals into red blooded animals and bloodless animals. Also , he 
classified plants into trees, shrubs and weeds. 


The modern classification depended on the definition of the species as a 
scientific and basic principle in the classification of living organises, 


ак What is meant by the species? 


Tigon 


When mating takes place between a lion 
female and a tiger male, the tigon is produced 
Шш H. Tigons ane sterile as they are unable 
to mate and reproduce: 


Mule 

Mule is produced by mating of a male 
donkey amd a female horse. Mule is sterile 
and unable to mate and produce of new 
generation. 


The term species does not given to tigon 
or mule because they ane unable to mate and 
produce а new generation of the same kind, 
* The species: is a group of individuals having 
similar morphological characteristics, mate 
with each other and produce fertile offspring 
similar to them, 





Naming of living organisms 


There are often different names For the same organism in the various Earth's 
regions and environments. These nares are called the common names. 











Toovercome this problem, Linnaeus propased a system 
for nomenclature of living organisms called the binomial 
system of nomenclature written by latin language, In this 
system, each organism was given a binomial name. The 
first name represents the genus (begins with a capital letter), 
while the second name represent the species (begins with 
a small letter). [t was agreed to write these names by tilted 
latin letters, or to underline each of them by a special line 
to make it different than others. For example, the scientific 
name af cat ps Felis domesticus, (Figure 3) 





= Donec | kn 






, eddie - "ч Figure Ob The scientific name 
Latin language was ised to be a scientifec language because af the domestic cat 


its work has brief meanings. 


in addition, itis an old Language and mat spoken by people. 
їшї protects this language from any changi or maditicatian. 


Taxonomic hierarchy 


There are 7 groups or levels for classifying living organisms. Each group 
comprises less numbers af organisms, that 
have more similar characteristics than, that 
of the group preceeding it. These groups 
are: Kingricem : 


Animalia 
@ Kingdom: 


* Includes а number af phyla. 


Рите 
d Phylum: Cheechia 
ж includes a number af classes. 
= Class: 
E: ( inss: biammnalia 
* Includes а number of orders. 
к Der: Camivara | 
d Order: 
- Includes a number of families. и йд 
Ф» Family: 


* Includes a number af genera. Салик Fit 


ф Genus: Species: domesticus 
* Includes a number of species. 


Figur ыу aration of domestic cats 
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Ф species 
* Species is an interbreeding population of organisms that can produce healthy, 


fertile offspring. 


* In addition to the previously mentioned groups, there are other groups that 
intermediate each two successive groups, such as sub = phylum, and sub - class. 


“ Wihatwill youdo to Know rhe species of a living organism you founded 
accidently? 


You may be try to find it's picture іп a book, but this way sometimes is nat 
efficient, may be this organism have different colour from the picture, or even is nat 
existing in the book. 

Scientists offen use the dichotomous key to help them іп identifying living 
aranisms, Dichotomous key ік a series of descriptions ordered in pairs, that leads 
to identify ап unkroun living oramism. Dichotomous key is designed to start with 
broad features, then it get more specified and more privacy whenever we go through 
the levels of dichotmous key. Through each step, vou can choose one of the two 
descriptions according tà the characteristics of the living organism. By the end, you 
will reach to a description leads you inio the organisms name or the group which 
it le belonging ta, 
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In 1700, Carolus Linnaeus established the 
traditional classification system that classified living 
organisms in two kingdoms only: Animal kingdom and 
Plant kingdom. 


By the technological advances used in field of 
biology and increasing of knowledge , the scientist 
Rober Н, Whitaker (1969) established a new system 
of living organisms classification called the modem 
system of classification, In this system, living organisms 
were classified into five lingdoms: Monera, Protista, 
Fugi, Plantae and Animalia . lt is the conventional 
system in the scientific communities. There ane some 
organisms that are difficult ها‎ classify according to 
Whittaker classification, They include the viruses, 
viroids and prions. 





Kingdom Monera is charaterizer by the following 
characters: 


* Unicellular organisms. 
* |t may live individually or in colonies. 
* Cell wall is devoid from cellulose or pectin. 


a Many cytoplasmic membranous organelles such 
as: mitochondria, Golyi apparatus, endoplamic 
reticulum and plasticles are lack. 

è |t dees nat contain à definit nucleus , where its 
genetic malarial is not extemally surrounded with 
a nuclear membrane, 


* Monerans are classified inta two different groups: 
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| Nanahacteria: They ше very 
4» Archuehacteria tiny lacteria. Their size & abaut 


Most of them are often survive іп harsh | 20-2) nanometers, Sciontite 
environmental conditions, such as : hot springs, | “ее im опг them 


ва отуза пе Herts (m à 
fev jeer af lite. These lractena 
фит айну inside living cells 


environment. with no oxygen, and in highly salty 
water, This group differs fram true becteria іп the 


structure of both cell membrane and cell wall and their shape change during 
Iheir ships قن‎ growth, They ап 
%» Eubacteria more: reséstant than the normal 


hacteria. They сап — pentect 
Петте ул irom ihe defense 
They exist everwhere, in air, an land anch іп water, | seteme al the bey by seceeting 
Some of them are autotrophic such as cyanabacteria | Sony shields surmunding them 
as Noster (feb) while others аге heterotraphic dn карие, Reseaichen reach 
Bacteria reproduce asexually by binary fission. eig M паны ія 
They have various forms where their shape may Бе | piire ыы Кешки ДЕ 
spherical , rod - shaped or spiral (бр. 7} and irdlammaron iw the prostate, 


This group includes many widely spread species. 


à A. 
Spiral - saper hacieriá Брі агра hace Spirra дєй тыгїт 1а 





igure ihi: тн шше (F1: Variis donne of haea. 


(2) Kingdom: Protista 


These organisms are eukaryotic. They differ of both plants and animals, where 
iheir structere is nol complex, Some af them have a cell wall amd plastics, 


Protists are classified inte several phyla, the most important anes ane: 


d Phylum: Protozoa 

They are unicellular microscopic aninal-like organisms, live in fresh and salty 
water, as well as in moist soils; they may live individually (solitary) or in colanies; 
some are free living and others parasitize plants and animals, causing diseases; they 
reproduce both sexually amd asexually, 


Protozoa is classified into four classes depending on the mean of lacomation: 








m Class : Sarcodina 

They move by Temporary extensions from the body called pseudopeodia , e.g. 
Amoecba (Fig hs 
ie Class: Ciliophora 

They move by cilia surraunding the body , e.g. Paramecium (Pip 9) 





Figure dh: Arpad 


w {Лача : Flgellata 
They move by flagella , e.g. Trypanosoma (Fig. 10) 


which parasitize humans and causes sleeping sickness. 





ф- (лч ; Зұмагтынма Figure (O Trepamesama 


They have па mean for locamotion, They 
produce phases called spores , eg Plasmodium ع‎ 
which parasitizes human and infect him with malaria | Sleeping sickness: This із one 
габ. af widespread (eases of the 

tropical regions. This dresse 
x іп transmitted by iiem Пу 
& Phylum : Euglenophyta which transfers. Trypanscuna 

This phylum comprises Euglena . They are parasite by biting humans, 
unicellular living organisms contain green plastics The. iniected person suffers 
and Па photosynthesis . They move by flagella. from fever, heavy sweat, 
headache, tendency to sheep, 
hallucination аги} weakness, 
Without treatment in proper 
time, the patient poes into 
coma whlch leads bo death. 
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Ф Phylum : Chrysophyta 

Most nf them are unicellular algae called diatoms. Diatoms have glass-like cell 
walls containing silica. Diatoms are considered as an important s scunce of food for 
fish and other marine animals (Fig. 111. =a 


& Phylum : Pyrrophyta — | 


These algae form a great portion of phytoplanktons | PPenemenon occurs In seas 
exte DUET and oceans water where 
live in seas and oceans, They acquire a red colour | water is coloured red. This 
because they contain a ted pigment beside the | |s accompanied with death 
chlerophyl! pigment. Dinoflagellates represent the | of залів of fishes. This 
largest group in this phylum. lis members move by | Phenomenon: is мийна 
two flagellae. (Figure 12) Іп ther enormous. increas in 

4 numbers: of dinoilissetiates 
When water becomes wann 
wih plenty oof nutrients, 
{ҥе organi кергенге 
very тару and secrete 
toxins kill fishes. 





Figure it 1i: Піліпеті Fiare (121 Гіле аде 





(3) Kingdom: Fungi 
Fungi are characterized by the following characters: 


* Fungi are heterotrophic organisms, same are unicellular, and the most are 
multicellular. 


* They are immobile and have cell walls contain legnin, 
= They are consisted af filaments called hyphae, and collected together to form 


mycelium. 
a They are heterotrophic, some are parasites and others аге saprophytes. 


* Mast أن‎ them reproduce sexually, as well as they reproduce asexually by 
producing spores. 








Fungi are classified depending on their structure and ways of reproduction into 
live divisions , the most important ones are: 


The hyphae are not divided. 


mould) which causes the | 
black putrefaction оп | 
bread. An enzyme used in | Ж # |1 
cheese inlussry ік extracted Қ; 4. 
Meet hangar: | 





Figure (131 Берші evade лары 


asi. Example: Penieilfium 
fungus which produces the 
antibiotic penicillin. 








Figure (155 Mohr fugu 








AbAshraaf printing ig 


(4) Kingdom: Plantae 


Plants are eukaryotic organisms, characterized by cellulose walls. Plant cells 
contain the chloraphyll substance іп structures called chloroplasts. Mast plants 
repreduce sexually, 


Scientists classify plant kingdom into 
a- Higher algae = they include the red , brown, and green algae. 
b- Non = vascular plants : include bryophytes (mosses) 





E- Vascular plants, 


Ф Phylum : Rhodophyta 

They are marine weeds sticking together 
by a gelatenous coat, The cells of these algae 
contain chromatophores of red pigments. 


Example : Polysiphonia (lig. 16). سس‎ ; 
D Phylum : Phaeophyta Figure 161: Аца 


They are marine weeds consist af simple or branched filaments . There are 
chromatophores of brown pigments in their cells. M | 
Example : Fus (ig, 17}, P a 


È Phylum : Chlorophyta 

These algae contain chloroplastids. Some are 
unicellular such as Chlamydomonas (ig 10) and. | " i 
ather are multicellular such as Spirogyra (5. 19] Figuee (1 71: Росы 
which has the form of unbranched filaments anc its 
cells contain sprial > shaped chloroplastics. 


^ 









/ 
ue 
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Ф Phylum: Bryophyta (Mosses) 

This phylum includes the plants which do mt contain speciallizecd vascular 
tissues, so they are called non-vascular plants. They are terrestrial plants that need 
dampness greatly to grow and reproduce. Therefore, they live in damp soils and 
shaded places. They are small, green in colour, and have certain hairs tor anchorage 
which are rhizoids. Some are flat such as Riecta and others are erect such as Ритага 
(hg. 20). 





Figurr Gu: Игил planis | 


& Phylum: Tracheophyta 

This phylum comprises the plants which have speciallized vascular tissues 
for transport of water and minerals (through the xylem) and transport of organic 
substances produced by photosynthesis (throauhg phloem), so they are called 
vascular plants, This phylum ذا‎ classified into three classes: 


æ (Clase: l'ilicatae (Fernsi 

These plants have simple structure. Most of them are 
herbs and few- are shrubs ar trees. They live in shaded 
damp regions, as well as the wall of wells and shaded 
damp valleys. They hve stems, leaves and roots, Also, 
they сату pinnate leaves and do not produce flawers 
or seeds, They reproduce by the spores that found in 
special structures оп the lower surface of leaves, Example: Figure (21) ^ pinnate: 
Polypodium (0p. 21), and Adiantum. امريد‎ ан 





- (Che Limonene er {оті ог: 

Most of them are trees and few are shrubs. They do 
not produce flowers. Thy carry male and female cones. 
They have naked seeds and needle - shaped simple leaves, 
Example: Pinus (fig. 221. 





Figure (22) Pius plani 
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Class: Aumeiospermae or Flowering plants:‏ جد 

They аге terrestrial plants: have stems, leaves and 
roots; they produce flowers that convert into fruits 
enclosing seeds, These plants are classified into two 


groups: Monocetyledons and dicotyledons. Ж 


ligure (25). Frost үзі neering 
plant (peach) 


Use the following table that help you to identify the differences between the 
two major groups of flowering plants. 


ж Table CE The ras onmmir characteristics of ronocoby lean ane elicotylecdorns: 


Seeds ems Dee on ыы. 


* The seed has only one cotyledon, * The seed has two cotyledons, 

* Bundles of vascular tissues are |ж Bundles of vascular tissues are 
scattered inside the stem. arranged in a ring. 
Flowers with trimeraus whorls or Flowers are either tatramerous or 
their multiples. pentameraus. 
Leaves are narrow and parallel Leaves are of pinnate or palmate 
vierw], venation, 
They have fibrous roots. They have Тар roots. 
Examples: wheal, anion and palm, Examples: peas, Beans апа cotton, 





(5) Kingdom Animalia 


They are multicellular, eukaryotic organisms, They аме һе ability of moving and 
transporting from a place to another. They have the ability for responding rapidly to 
external stimuli in the surrounding environment, Their majority reproduce sexually. 


= This kingdom will be studied in detail in chapter 3. 
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Scientists classily kingdom Animalia inta nine phyla 
depending upon the degree of the body complexity. 
Some phyla are without vertebral column and called 
invertebrates, while others have а vertebral column 


inside their bodies and called vertebrates, 


Ф Phylum: Porifera (Sponges) 
The following link 
in ЕКЕ illustrates the 
charachteristics of 


sponges 





Figure 1241: The sporge 


ео bpongesare classified as animals although 
they are immobile, because they are 
multicellular, heterotophic, have no cell 
walls, and comprise few specialized 
cells. 


& Phylam: Cnidaria 
* They are aquatic animals; the most are marine, 
and live individually or in colonies. 


* They have mo head, and the mouth is surrounded 
by appendages and extensians called tentacles. 


* Body cells are arranged in two tissue layers, the 
extermal one contains cnidocybes (stinging cells) 
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for defence and capturing of preys (ig. 25). There are a plenty of these cells o 


tentacles, 












Figure (t шт cif cmekiyten in d apt mnm Fhe rena 


ж Example of Cnidaria: hydra aurelia and sea anemone, 


Higiene 1261: pira Figure (27): Lee Наше 1281: 500 anemone 


a For more information about coral reefs, search at the spectallized internet sites 


& Phylum; Platyhelminthes (Flat worms). 


П 





Figure (24) illustrates a group of flat worms. Observe these worms, and infer 
their common features, 


ғ 


Why аге these worms called flat worms! 





лла 





Келта 


Тана ант! 


Figure i255: Ditfesent Рур af flat won 
Flat worms are charateriaed by the following characters: 
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= The bodies أت‎ these worris are flatened and have a head. 

* Theirbodies are composed of 3 Layers (triploblastici and bilaterally symmetrical. 
* The majority are free living. 

* The majority аге hermaphrodites. 


* Example of flatworms: planaria, bilharzia and tape worms (Fi, 29) 


€ Phylum: Nematoda (Round worms) 

Round worms are characterized by the following characters. 

* The body is cylindrical, tapers at its two ends and 
unsepmented. Their sizes are ranging from the 
microscopic To what may reach 1 meter. 

* Their bodies consists of 3 layers and bilaterally 
symmetrical. 

* They have alimentary canal with two openings, the 
mouth and anus, 





ж Тһе sexes ane separate ішпізехша!ь 2 BgeegürAcads | 


parasitize humans, animals and plants. 
Examples: Ascaris (Figure. 10) and Нағта worms 










| For more knowledge about this topic Фф 
| уйш can refer ta the Egyptian Knowledge a 
Bank (EKB) through the apposite link. 









Fiephantiade This Giese іп camer Бе ar nemamde worm called 
Бала exists їп the tropical regions of Asta continens: These worms [eve 
nade human blood әлі! lymph vessels. This disease |5 scansmitied by 


the being. insects, mainly messilies, іп cases of heavy Infections. 
ihe worms may become se سككس‎ that obstruct ihe flow of fluids 
through lymph vessels, cousing swelling of the infected bach parts as 
shown in the opposite figure, 


wr 





& Phylum: Annelida (Ring or segmented worms): 
Earth warms which live inside burrows in the soil It represent for aeration 
and in crease soil ferti pity common examples. 
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of segmented worms. This group of worms are characterized by the following 

characberestics: 

* The majority are free-living in the sea, fresh water | 
ar the moist muddy soils, Few of these worms are 
external parasites. 


* The boty is divided into rings (or sepments), and 
many of them have chaetae pine-like) buried in the 
skin and help ther tà move, 





* Some of them are unisexual and the few are 
hermaphrodites 


Figure (Alir Earth worm 


& Phylum: Arthropoda 











The worm ЇЙ ган km thë 
figure 15 one of апте ring worms! 
Called the leech, - 

Lise Ehe meret 
br reference 

books tr search 
ihe importance 
xf those warms- 








30 Further 


For more knowledge about this topic 
vou can refer to the Еура Kriwledge 
Bank (EKB) through the opposite link, 










This phylum ذا‎ characterlaed by the following 
characteristics: 





“Тһе body is bilaterally symmetrical 
and divided into a number of segments 
cary many pairs of appendages. Each 
appendage consists of many jointed 


pieces, 








* The segmented body is divided inta 
many regions covered by an exoskeleton, Prana Гтаһ 


This phylum comprises four classes: Figure (FI Examples of ودعت تس‎ 


= Clas: Crustacea 

The body consists of two regions (cephaloathorax and abdomen! and covered 
with a chitinaus cuticle, They have many jointed appendages adapted in different 
forms to perform various functions. The eyes are compound. They breathe by means 
of gills. Examples: prawn, crabs and lobster (йр. 321 


we Clow: Агасһиігіз 

The body consists of two regions 
(cephalothorax and abdomen). They have 
four pairs of walking lesgs and breathe by 
Tracheoles or lung books. Their eves are 


simple. They are unisexual. Examples: Spiders Seppia Spiker 
and scorpions (fig. 33), Figure (239; رصي‎ plea af arahna 
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*- Class; Insecta 

The body is divided inte head, thorax 
and abdomen. They have one pair أن‎ 
antennae, a pair of compound eyes, 3 |Simple eyes consist of one х lens whereas 
pairs of walking legs and 2 pairs of wings aed tene. Mich қ К ш 
which may be absent as in the majority of |, uid image іп the object. Each lens 
ant species or reduced into one pair ав in. | photographs adiferent part of the object, 
house flies. They breathe by Tracheoles. | the number, area and shape of such lenses | 
Examples: flies, mosquitoes, cockroaches, | differ with respect іп the ا‎ нана 
ants, bees, moths and locusts (jig, 29). 


шүк dh Honey bee القت أ‎ 













Figure 4340: Boome: of irreecss 


=æ Clase: Мугшримы 

The body is distinguished into а head and a trunk 
composed of several segmente, They have many walking 
legs, They respire by tracheae, Example: Seolopermdra 
(fig. 351. 





p Phylum: Molluscs Бите |351: Seolapendea 
This phylum ischracterizecd by the following characteristics: 
* Their majority live in salt water, some in fresh water and a few on land, 


* The body is a soft mass, unsegmented and has а mascular part used in 
locomotion called the fort. 


* They have a calcareous shell which may be external or internal, absent or 
reduced. 


* The head is present and well developed (carries sense organs) and may be 
absent іп some of them, 


= The majority of molluscs have an organ similar to the tongue called the radulla 
used in feeding. 


* Mast nf them are unisexual, and the tew are hermaphrodites. 


* Examples : snails, oyster and octopus. (Fig. 13) 


Al-Ashraaf printi 
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Figure (35i: Exaenples of modluces 





Ф Рут: Echinodermata 








Go Further } 


For more knowledge about this topic Ж рш 
you can refer ta the Egyptian Knowledge EA 
Bank (ЕКВ) through the opposite link. 








This phylum is characterized! by the tollawing chracteristics: 


® The body is unsegmentexd, and has a hard endoskeleton. Some have spines and 
calcareous plates in body wall. 


a They have sucker - like structures called tube-feet. 
а The body may be rounded, cylindrical or star-shaped. Some have arms, 
* They move by tube feet, spines ar arms. 


* [hey аге unisexual reproduce asexually by regeneration. and sexually by 
gametes, 


* They have no anterior or posterior end, The bodies of echinoderms majority 
has two surfaces. The surface in which the mouth is located is called the oral 
surface and the opposite sufface in called the aboral surface. 


* Examples | sea star, sea urchin and seacucumber. (Fig 17) 





Tack SUM uec uischin Se iC KO TR DR" 
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Ф гьша: Chordata = 
Vertebrates and thermal 
equilibrium 
Bot perrê іі scene 


What is the largest phylum in 


living organisins? ied а 
; verbebrabes such am biis à 
To answer this question use the z Он ПО алдаған 


oppasite link in ЕКВ ا‎ with the change of environment 


berparut. Therefore, they ane 

San ااام انودارام‎ called | erdeorhesmies of iim 
Notochord first appears іп vertebrates in Thé coded animals. They use the 
embryonic stage It becomes gradually replaced — energy af food to keep their 
by the vertebral column as the embryo develops, body — temperature | constant 
Vertebral column surrounds and protects the spinal | Mehes: amphibians and. reptiles 
cond. Vertebrates also have an endoskeletan. |t us келі ды n те "рате 
consists of the vertebral column, skull, girdles and jy car regulate their, body 
limbs, in addition із presence of a heart formed of temperature which change 
many chambers and the blood flows inside blood according so the change in the 
wessels in a closed circulation to feed all body | tumsunding environment, They 
organs with oxygen and nutrients. derive their temperature from 


Жол : ' this environment Therein, they 
ж Vertebrates are classified into several classes: WM санай! қалқан ЫЛАН 


blewwled animad 





- Class: Agnathu 
* They are jawless fishes with a circular mouth similar ta the funnel and provided 
with many horny teeth. 


* [hey have a thin, long and eel = like body with no paired fins. Their skeleton 
is cartilagernous. 


* They are parasites. They stick bw their mouth 
into the big fishes. They attach themselves 
by the teeth and snap the flesh of these 
fishes by their rough tongue which is similar 
to the rasp. 


Example: Larripmey (fig. 20). 
هذ‎ (јаче: Chondrichthyes Figure СЕРІ: Lanes 


= They are marine fishes. The endoskeleton is cartilagencus. 





* The mouth lies on the ventral surface and provided with several rows of teeth 
that help then іп predatian. 








* They Fave paired fins and the body is covered with certain scales similar tà 
the teeth. 


* They have па air bladder tor floating. Their gill slits are not covered by an 
operculum. The sexes are separate and fertilization is internal, 


Examples: Shark and Ray fish (fig. 117) 


Wee %- 


Shari Ray 
figure (191r Examples of cai ون كوا‎ Fiches 
we Class: Chsteichlithives 
* These fishes live in salt ar fresh water 
“ 15 endoskeleton is bony. Their mouth is terminal, The body has paired and 
medial fins. There is an air bladder inside the body helping in swimming and 
floating. 





* The body із covered with bony scales. Their gill slits are covered with an 
operculum. 


* The sexes are separate and fertilization is external, 


Examples: Bolti and Buri. (hg. 40) 





Emmi 






ТИЕГІ! 


М i 
Нақа croaking: dH yoni live 
аға” agricultural гісі. 
perhaps yeu hawe healt ther 
vnoaking of frogs. This voice 
cores (rom make frogs during 
mauling season for altracting 
the females for mating. The 
male can produce this voice 


= Class: Ampli 





* They are cold - blooded animals. because it has a шесіні 
* They have two pairs of pentadactyl limbs. The 


structure called voice. ым 
which s absent in females. 


A 


Biok 
| Зу: Uni, 












body is covered with smooth slimy skin, 


* The sexes are separate. Fertilization is external, They lay their eggs in water and 
the embryonic stages live in water and breathe by gills while adults are spent 
on land and breathe atmospheric air by lungs and skin. 


Examples: frog and salamonder (5g. 41) 





ба!йлаплтйег Гид 


Figure i41): Kid гї amphi 


- Class: Reptilia 






For more knowledge about this topic ҖЕ 


you can refer to the Egyptian Knowledge фаб 
Bank (ЕКЕ) through the apposite link. 






* These animals are cold - blooded. 

* The body consists of four regions: head, neck, trunk and tail. They have four 
weak pentacdactyl limbs. Each finger ends with a horny claw. The limbs may be 
absent, so they move by creeping. 

* Theskin is dry and is covered with thick horny scales, which may be supported 
by hoy plates. 

* [hey breathe atmospheric air by lungs. 

* Sexes are separate. Fertilization is internal and they lay eggs with calcareous 
or skiny shell. 

Examples: Lizards, chameleon, gecko, tortoise, snake, and crocodile: (lig. 42) 





Tia Tal enn Шаан! ادها‎ а 


Figure |421: Funds ثم‎ reptiles 





- Class Aves 







Go Further meee‏ ألما 
a = Іш ОГ) Ші, |‏ 
For more knowledge about this topic ұза‏ 
аута‏ 


you can refer to the Egyptian Knowledge кы 
Bank (EKR) through the opposite link. 






* Thes animals are warm - blooded, 

* Тһе hodies are covered with feathers. They have four limbs, the anterior 
ones are modified: inti wings for flying. Exch one of hind limbs has four 
digits provided with horny claws. The hind limbs help in movement an land, 
climbing. swimming. diving nr predation. 

* Bones are hollow and light. The sternum is broad for attachment of the strong 
thoracic muscles which move the wings during flying. 

* They breathe by means of lungs. Their bodies contain air sacs act as stores for 
additional amounts of air during fying. 

a The sexes аге separate. Firtilization is internal, and they lay eggs and incubate them. 

Examples: Pigeons, hens, ducks, hawks, eagles, sparrows and ostrich. (i. 21) 


` mm 


Erm жіті; 


Hgure = Diffurent types cd hinds 
= Class: Mammalia 


ЖЫ Go Further | 


|For more knowledge about this topic Seia | 
| vau can refer to the Egyptian knowledge CLOS T 
Bank (FRA) through the apposite link, рај i 2 


в These animals are warm - blooded. 


Тһе bady is distinguished into head, neck, thorax, and abdomen. The skin is 
covered with hair. 






They have four pentadacty! limbs provideri with nails, claws, hooves or pads. 
They are characterized by presence of dissimilar teeth (incisors, canines and тоаг). 
The sexes are separate. Fertilization is internal, The majority al them are viviparous. 
The female has mammary glands which secrete milk to suckle her younes, 

They breathe by means af lungs. 





# Class Mamalia is classified into three sub-classes: 








Haare iiie Duck - billet Plate Figure MS; Котра 


3t Sub-class Eutheria in classified into many сие, from whieh: 








Some аге without teeth, 
while the others Jost their 
front teeth only. 

They have strong, curved 


They feed on insects and their 

front teeth extend. outwards 

like pincers for capturing of 

the prey, 

They have large pointed 

Canines, х 

Тһе premolars. аге sharp, CENE CIC 

Wolf, Fax, 

whereas the molars are broad C ; 
өре Dog, Cat and 

and grinding. Seal 

They have strong, sharp 

curved claws. 





|» They are herbivore animals. 
|* They are odd -toed Horse, 
асва] (12° Each tae has a horny Donkey, 
"CTI hoof, Their teeth are Бір- | Zebra and 
sized amd adapted to grind | Rhinoceros 
food, 


These animals are herbivares. 
They are even = toed. Each Эмер 60915 


A iV Giraffe, Deer 
CN coated with a horny and Сача 


They are huge aquatic animals 
live in seas and oceans. 

The forelimbs are modified 
to become paddle = tike 

for swimming and the hind 
limbs are absent, 

They breathe atmosphric air 
hy lungs. 

Sexes are separate. They give 
birth and suckle their youngs. 
Tail fin is horlzontal. 


Thev have one pair of incisors 
in each jaw 


Жерен incisors. 
The tail is long and ears are 
small. 


The tail is short and ears are 
lang. 

They have two pair of incisors 
in the upper jaw and two 
pairs in the lower jaw. 


The forelimbs are modifed 
into wings where the fingers 
(2nd - Sth) are elongated, and 
the skin extends between 
them fram the body, 

ey become active mainly 
during the night. 





|" They have à long muscular 
proboscis, 
The two upper incisors grow 


to form what is known as the 

| twe elephant canines. 

|» They are the most higher 
mammals. 
They have two pairs of | Monkey, 
the pentadactyl limbs. Тһе Lemur, 
thumb finger lies away fram Gorilla, 
the rest of fingers. Chimpanzee, 
The brain is large іп size and Мат 
and nervous system is highly 
develope : arms. 











Science. technology and society 





Modern technologies in classification of living organisms: 

The studies af firstscientists:in classification of 
living organisms depended upon the morphological 
comparisons to determine the similarities. and 
differences between various organisms, Alter 
that (hundreds years ago) scientists turned to 
Classify organisms on the basis of determining the 
degrees pi relevance and relatedness (evolutionary 
relationships) among them through their researches 
in the field ot comparative anatomy for determining 
the anatomical similarities іп natural structures as 
skeletal structures and glands, as well аз the embryonic development, tn. 





А عرس احاصة‎ of OMA analysis 


Nowadays, scientists knewlhecdge of new Toundatiens that can be relied шеп 
to determine the degrees of relevance and relatedness among living organismes 
We سيق تيص كزع‎ through the development of microscopic screening techniques 
by invention of electon microscope. The recent scientific studies for studying the 
similarities between the genera of organisms depended on the scientific researches 
on the nucleic acid DNA existing in the nucleus through DNA sequencing technique. 
In this technique, the arrangement ard sequence of nucleutices of DNA double 
strand are identified. Scientists found that the greater the sequence in the order of 
nocheatices in DNA strand, the organismes were more relevant and relates! 


Frontiers in biology 

A more recent use for sponges and cnidarians, 
especially jellyfish, is im the biomedical and 
pharmaceutical industries. Researchers have found 
promising new antibiotic and anticancercomgrounds 
іп the small percentage of sponge spectes they have 
studied. Researchers are alsa investigating possibile 
medical uses for the paralyzing possible medical 
uses for the paralyzing toxins that some jellytish 
use ta capture prey. This branch of biotechnology is 
quite new, but very exciting. Research will probably 
result in the development of new medicines. 





ke hah 














Kingdom: the highest level in taxaononmic hierarchy of living organisms. 


Phylum: A taxonome level represents the biggest group of the kingdom and 
composed af classes, 

Species: A group of individuals which have similar morphological characteistics 
and mate to produce fertile offspring similar to ther, 

Dichotomous key: A series أت‎ descriptions ordered in pairs and guide the user 
to adentity the species of an unknown living orgunism 

* Monera: Unicellular prokaryotic organisms, theircell wall is devoid of cellulose 
аг pectin and they also are devoid of several membranous organelles, 
Protista: Eukaryotic, non-complicated structured organisms, some have cell 
walls and plastids, their majority are unicellular and few are multicellular. 
Bryophyta: Terrestrial plants, contain no vascular tissues, and greatly. ned 
wetness for growth and reproduction. 

Ferns: They are structurally simple plants containing vascular tissues, live in 
shady wet areas and reproduce by spores, 

Portifera (sponges): They are structurally simple aquatic animals with 
asymmetric bodies containing many pores and canals. 

Cnidaria: Aquatic animals, their bodies are racially symmetrical and provided 
with stinging cells. 

Arthropoda: A group of animals, their bodies are divided into a number of 
segments carry several pairs of appendages, each one consists of several 
jointe pieces. 

Mollusca: A group of animals characterized by a soft bacy covered witha 
dermal tissue called mantle that secretes a protective calcareous external or 
internal shell. 


Echinodermata: A group of animals characterized by а rigid endoskeleton, and 
many of them have spines, prickles and calcareous plates in their body wall. 


Chordata: ^ group of animals, their embryos are characterized by presence of 
а skeletal structure at their dorsal region called the natochord. 





Summary of living organisms classification 
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|( لسكا 


| Hes = сери йты 
(= Вых = Cockriachis | 
T Міні - нир 

| Sime nies = рне | 
[оон | 
| rst. ыз | 
і пш © Хары 














| See urchin | 
| чел rales | 
mim | 








| маш Ваші 
| тюр + батып” Ет | 
| Camiin > Snake | 


| 
| Ligand = Стане > | 
ال"‎ | 
| Cri - Mon -| 
| Heres | 
| Pack ilo Feti | 
Epi ant - tater | 























Salety precautions | Procedure: — 





Gather a graup of leaves that are different in shape 
a and size from your environment. 





Activity goal 
Lia Eg 2 group el unas aedi 
rang û dichotomous bey thai 
кап Lee usn] nes ident thee rans Г] 
Acquired skills | Ф 
(Йветуізд organizing, 4 ілі ілу, 
тканін, Кастар | істі 4 
fal abe taba, Cors krin 
Materials пәні қ 
8 + ТП emi depés ші deaur, 
а ruler; magnifying hana lers 
k J 
— gy identify the characteristics you will use for classifying 
the leaves. 
Size. 
Colour: 
501310182 аи 


rg] Design а dichotomous Key you will use to classify the leaves. 


[з] Revise your key as needed, to make it easier tr use. 
Are there other ways in which you could have grouped the specimens ? Describe 
these alternate ways. 


* Compare the key vou have designed with that designed by your 
colleagues in the group. 


p= 





Safety precautions 
Activity goal 
Foaming ibfienm bya еі Even 
and clacufping them тані ها‎ 
herr dun 
Acquired skills 


iie d Scion. drawing. 


recording  . aed oki daa | C3 


Materials meedeel 
Slides ЧЫ Sur 3 types o£ badoia 
hirl fone. لجرو امتهم‎ 
daili ий spiral = liar 
HAIN, P miürrcenpe with an 

“ail سجن‎ н | 


—— 


Cooperate with your colleagues in the group 
for examining slides, demonstrating observations, 
exchanging the views and comparing the results with 
that of other groups. Then participate in expressing an 
opinion through the group discussion which carried out 
unter the supervision and guidance of your teacher, 


Procedure: 

Examine using the microscope each of the three 

numbered slides (1 - 3) that your teacher has given 

you. 

r$] Make a rough sketch of each bacterium, and classify 
it as either cacci, bacilli, or spirilla . 

т Observation and scientific drawing: 








[т] What did you have observed in each of the 4 slides? 


+ Slide (1h: 
a Slade (2): 
a «Slide (3): 








жир Classifying: 


[2] Draw a diagram for Tm you ТЕСТЕН іп авы type = Өтен 


иши 


‘Slide 2 


What is the criterium used in classifying these three types of bacteria? 


[3] What are the differences between the карсы of these 3 — of bacteria? 





= The type of bacteria in slide (1): 


E A-Ashraal House 
| 130 | | - 





© The type of bacteria in slide (2): s 
a The type of bacteria in slide |31: ا‎ 
What are the similarities in the specimens you examiner? 


cooperate with your colleagues in the group for carrying out the procedure of 
this activity and discussing, comparing and interpreting the results. 
Alter that a group discussion will be conducted under 





Safety precautions | supervision and guidance of your teacher to interpret the 
TA results tà come inta a canclusian. 
Activity goal | Procedure: 


Бана өздері adipi | Bring в small, fresh sample of pond water. 
عير‎ ing we зп أت‎ ha ora E 
Egone x: | with a coversli 

Acquired skills Blu oie 
Working зм tiri rr] Use the microscope to examine pond water under 
du Ma T low power objective lens. 

Materials necded 
Pom venien, مد لع‎ sl ikes, coverslips, 
Lcid light mipira pans 
mof, am] тїр. 1 


3 Place a drop of pond water on the slide, and cover it 

















A pure illeta Pores fa à ibragr үй water тіретін des ЇНЇ, 
een peering È using a ceventip beaming Ң جين عدم عاد‎ ЇЇ 


жә Drawing and data recording 





11 Sketch the organisms you see and record how each of them moves. 


| | 


Describe the different organisms which i observe in pond water 





тащ Сога 
* What do you conclude from this activity? 





&afety precautions Procedure: 
М M [y] Your teacher will give you green leaves of a fern plant 
- to examine, 
1 tei S Use the hand lens to examine the upper and bower 
alee шойын. surfaces of the tem leaf. Record your observations. 
Acquired skills ІН Sketch the fern leaf and illustrate the structures 
‘Observing, Scientific daing. appear on its lower surface. 
Hare kag and anaberiwg clita, 
Concludieg. 
Malerials needed 


Ferr plami, Panel lone. suiit unel 


1. A 
a 


mb Conclusion 
e  Whar are the structural characteristics of the ferm leat! 


Safety nrerautions Cooperate with your colleagues im the group for carrying 
т, пш this activity, demonstrating observations, exchanging 

M the views and comparing the resulls with that of other 

Activity goal groups. Then participate in expressing an opinion through 


Examining cfm! pamm ihai te | the group discussions carried out under the supervision and 
Палалі plani Ства а. ofl nud 
айта vehether û іздене in 


сеси rt | Expectation: Knowing the main parts of the flowering plant‏ درس وروي 


Acquirec skills procedure: 
Winking in a denn, Ce»ersing 8 
Бетіне drawing, Кесе aed | [y] Observe the plant of your group and draw it. Label the 
тиан nk | names of plant parts as you can. 

cca iiu ise the hand | ibserve the рі i 

se the hand lens to observe the plant parts in mare 
Fiore erani pl pet; Terre lily a] M 4 Р Р 


(Жайт, aid hamil ть, detail. Record your observations about the appearance 
of those parts and their structure, 


guidance of your teacher, 








Lily plane 


mp Observation and scientific drawing: 
Гү] Observe different parts of the flowering plant, What are these parts? . 


E] Sketch the plant, and label the names of its parts. 





سے 


[3] Compare the results of your group with that af other groups in the following 





ELT кеннен ттен тен ЖСН БРАЧЕН و1 تحبا ا‎ ҮННҮГ 


IE] Are all flowering plats share the same parts? 





14 ا ا‎ 
emeret mene mee pag pg ee Ie 





® What do you conclude from this activity? 


dii لووك ص ورور صم زر فص ور وج‎ E mr d ien rer rm a eem i Û i eme renda 
T T 








Assessment activity 


The following figures [lustrate some protists:‏ هس 





(b 
E] Specify the phylum and class that each organism belongs ta. 
EO — HI a (С) 
* (B ' * (D 


rg] Identify the mean of laconmtion for each organism. 
жә When two pieces of bread, one of them is dry and rhe other id wet, were 
leaved in a warn place for 3-4 days, the results were as the following - 


Ен Ш 


Tae dry hand دم‎ [е wit brond рыс” 
When examining the developing mould on the wet bread piece using microscope, 
the following organisms were observed: 
ri] What is the cause of change occurred to the wet piece of bread? 


What is the source of change accurred to the wet piece أت‎ bread? 


Ex] Why did not a change occur to the dry piece of bread 
as the wet piece .. fa tA rt ai 

E] Specify the phylum that these developing organisms 
on the wet piece of bread are belonging ta. 








ПП place the woms aver 
newspapers. 






Acquired skills 


Observing, Describing, ауаз: | O] Determine the length of a 
ы warn using the ruler. 
Activity goal . 


е озығанын | [x] Let the worms move,‏ يملست 
чаштан earth veniri. E‏ 

Materials needed [3] Watch the body of worm when they move. 
тан mem in a contio imp | Fg] Try hearing the sound of warms movement. 


нні ОШ. nesespapers. dor 12 
عسوم‎ ізет пири ems | | | Catch a worm and pass your fingers on the ventral 


i ان‎ ai surface from back to front. 

E] Count the segments in earth worm body 

am Observation and data analyzing: 

Er] Describe the external shape of earth worm. 

pg] Describe the movement of earth worm and explain how its external structures 
allow movement 

What is your felling when you passed your fingers on the ventral surface of the 
warn? 


pr] Do you hear a sound when the warm maves on the paper? 


mm Conclusion 
pr] Conclude: What are the characteristic features of annelids (ring worms) such 
ав earth worms? 


y. s Al-Anhraal rinting Hausa 
ШЕН 136 چڪ ڪر‎ ааа 


— 1 aiioe үлү 
Safety precautions: Cooperate with your group colleagues in carrying out 


this activity, demonstrating observations, exchanging 
the views and comparing the results with that of 2 other 

Activity goal groups, Then, participate in expressing ап орнап 
Comparing Фе pieni | through the group discussion which carried aut under 


sie pen eser pueri the supervision and guidance of your teacher, 


Acquired Stalls identify which of the structural characteristics can be 
رمس‎ — Hemle and | used for distinguishing and comparing between reptiles 
етектен and amphibians ... 

Materials needed 
Itai revel унан cal Пень anıl 





Procedure: 

Observe both the lizard and toad without touching. Describe what te do you 
SEE, 

Observation and data recording:‏ هس 

Observe bath the lizard and toad. Describe the moet important morphological 
Structures for both, 

a Toads characteristics: —..———..- ———— 

* Lizards characteristics: а 





шә Analyzing data 


What is the more obvious difference between the morphological structures of 


both the toad and lizard? Mention the other differences you observed, 
How does the skin of both animals seem? مح‎ nent 
m Conclusion: 


What are the external structures that can be used for distinguishing between reptiles 
and amphibians? | 


[137 gsm 





Share a group أت‎ your colleagues in carrying eut this 


Safety рон activity. Debate and exchange views in every attempt 
X before making sure the corect answer shown іп the 
M model. 
Activity апа! 


Clang ir ki مده مد اميم‎ Ira: 
siue Prisa Procedure: ----------------- 





араан: [3] Use the compass and scissors to design а disc of 
veni da i nm cardboard of a radius 8 cm. 
ше, [3] Place this disc over the circle shown in this activity, 
Materials needed | А ! 
БЕ epee so the 2 centers of both circles are coincide together. 
[x] Cut a section of the disc, зо the shaded part of the 
circle appears. 


ry] start the activity by choosing one af animal examples, then determine the order, 

class ancl phylum that this example belongs to 
q) Discuss your group about the answer you reached, then make sure the correctriess 
af the answer by moving the disc, so the cut section of disc faces this example. 
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Design a concept map using the following terms: 


---.----.%---------------------------------------.------.------------------------.---.------ 





Естевес i ior rr m d 


و و و M ata rt e ar — d MÀ rer MÀ‏ و و MÀ—‏ سم و سج س 


| وع و2 ۽ رسس ر و SY 683 1 à шшш ааа п RUE AM ٠ ERG‏ 4 | ومح Bcc‏ مس нша‏ و :وخ лысы ри‏ ومع | | {шыжа‏ :| مسد адаш ок (ip‏ دود وو 


i ng س‎ 


massa 13) SN 11 | | وص و و‎ ASS 1 11 1a SSS | паа 18088080: 14 دع قله ممه مع‎ калашы | 5d a RED UU 


ОРАН + кышы nee БИРООНОН‏ سے و وطس ee‏ و و و na‏ لو معو اع ع و و сыныш шшш en‏ =< و ا 


EE 


ا ee‏ لسع e a a‏ صما a‏ و و ما وو الل لل عه 2 2 EA AA‏ 


— سے م و و سم و — ce aM — MÀ‏ و سم و و A —À‏ —— عست لام —À A‏ م و وہ à‏ و د عه و مس 





First question: Write the scientific term for each of the following statements: 
Oy The highest taxonomic level in taxonomic hierarchy of living organisms 


classification, { } 
73] А series of characteristics ordered in pairs that help the user to identify an 

unknown living organism. { ) 
A type af bacteria has the ability to survive in harsh environments. | ) 
73] A type of fungl produces spores inside club = shaped structures. | } 
IT] The plants that their seeds produced inside a pericarp. { \ 
[E] The plants that have fibrous roots and paralle veined leaves. { } 


The aquatic animals that their bodies are provided with stinging cells. 


i ) 

44] А type of worms that has a cylindrical body and tapered at its ends. 
| i 

1 Terrestrial plants live in damp soils, reproduce by spores , some are erect and 

others are flat. 1 

Second question: Choose the correct answer: 

73] From the plants which contain cones: 

4. Maize icon] Е Pea C. Pinus 2 wheat 

E| From the examples of annelids (ring worst: 

А. Liver fluke H. Ascari С. Arachnids D. Earth wenn 

73] Prawn is belonging to class: 

А, Insecta B. Crustacea С. Arachnida 0. Myriapoda 

Octopus belongs to phylum: 

A. Erhinndemmata Ж мейшса C. Cnidaria Ti Sponges 

Га] From the examples of echinoderms: 

A. Белеп Е. Jellyfish C. Sali D Prawn 

^4] Sponge animal is belonging to phylum: 

A Clari E.  Poriters С. Mollusca [з Anhrogeoda 

5$] From the examples of insects: 

A Hony bres B. Crab С. Sand worm O. Scorpion 


ڪڪ 


[т] Yeast belongs to kingdom: 
م‎ Plantae H. Animali С. Fungi D. Мопгтя 
Fron the warm - Нігккіргі animals: 


А. Fishes В. Amphibians С. Manmala D. Reptiles 


Third question: Give reasons for each of the following: 

Mule is not considered a species 

[3] Bacteria are classified as monerans, 

[3] Ascaris worm is a nematoda while earth worn is an annelid. 

Palm plant is classified as а monocotyledon. 

[xj Despite the bat ability to fly, it Es classified as à mammal, not a bird. 
[a] Kangaroo is classified as a metatherian animal. 

Fourth question: Compare between each pair of the following: 
[3] Monocotyledons and dicotyledons 

[3] Birds and reptiles 

ІЗ! Insects and arachnids 


Fifth question: Classify the following organisms into their phyla and 


classes 
[3] Amoeba Mushroom 
Trypanosoma Toad 
[E] Jellyfish FE] Hawk 
Honey bees fe) Snake 
Miscellaneous questions: 


[1] What are the enidocytes (stinging cells) 7 What is the phylum that comprises 

animals containing these cells? 

What are the distinguishing characteristics af birds bones which help them to 
Пу? 

what is the mammalian animal that keeps its young in a sac at the bottom пі its 
abdomen 1 Why? 

[3] Mentian the conditions that followed when writing the scientific names of living 
organisms. 
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